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PUBLIC APPOINTMENTS 


SURREY EDUCATIONAL 
COMMITTEE 





RADIO AND LIGHT ELECTRICAL 
LABORATORIES 





LABORATORY TECHNICIAN 





KINGSTON-ON-THAMES TECHNICAL 
COLLEGE, FASSETT ROAD, 
KINGSTON‘ON-THAMES 





i 13th S b 1954, LABORATORY 
TECHNICIAN for Radio and Light Electrical 
Laboratories. Duties include construction, main- 
tenance and repair of electronic and electrical 

Candid. must have experience in 
electrical work and have reached the standard of 
the Ordinary National Certificate in Electrical 

- Preference given to holders of Higher 
National Certificate or equivalent. Salary: £395 
by £15 to £440 by £20 to £460, plus London Weight- 
ing £30 p.a. for men of 26 or over. N.J.C. conditions 
of service, including superannuation. 
Applications to the Principal as soon as — 
$256 











MIDDLESBROUGH EDUCATION 
COMMITTEE 





. 
CONSTANTINE TECHNICAL COLLEGE 





Principal: D. A. R. CLARK, M.Sc. (Tech.), 
M.1.Mech.E., M.LLA 
LECTURER IN STRUCTURAL 


ENGINEERING 





LECTURER IN STRUCTURAL ENGINEER- 
ING required for January Ist, 1955, or earlier. 
Applicants must have had teaching experience and 
be able to teach theory of structures to students who 
are pre; for the examinations of the major 
A oe me Institutions. A knowledge 
of iy hn a would be advantageous. 

ith the Burnham Technical 
Seale, * £965, by £2 £25 to £1065 Per annum. 
fe from the Director 
of E OP Road, Middlesbrough, to 
whom they should be returned within fourteen days 
of the appearance of this advertisement. E5220 





0) 
pe Peta 








THE NORTH OF SCOTLAND 
COLLEGE OF AGRICULTURE 





ASSISTANT LECTURER IN 
AGRICULTURAL ENGINEERING 





Applicants for this post should possess a Degree 
in Engineering and/or in Agriculture with Practica 
experience o farm and 
Salary scale according to. age and qualifications on 
scales ranging from £360 to £835 per annum plus 
Pay Addition in each case. Superannuation scheme. 
Applicants must be prepared to serve in any part of 
College Area and will be required to serve a proba- 
tionary period of two years. Application forms, 
obtainable from the Secretary of the College, 414, 
Union Street, Aberdeen, should be lodged not later 
than 17th September, 1954. E4580 


ESSEX EDUCATION COMMITTEE 











PRINCIPAL 


Applications are invited for the post of PRIN- 
CIPAL of the new Thurrock Technical College, 
Grays, to take up duty in January, 1955, if possible. 
Salary £1290 by £50 to £1490, subject to review under 
Burnham Technical Report, 1954. 

Further particulars and lication form 
addressed, foolscap envelope) from the Chit Educa- 
tion Officer, Co’ County Offices, Chelmsford. E5247 
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LONDON TRANSPORT 





DRAW ING-OFFICE 





TECHNICAL ASSISTANT 





London Transport require TECHNICAL ASSIST- 
ANT, Drawing-office, Chiswick. Qualifications, 
speed’ and accuracy, some drawing-office and prac- 
tical experience in one or more of following branches 
and ability to design equipment : steam, hot water 
and general pipe services, general mechanical design 
and mechanisms, sheet metal work and tic 
equipment ; structures, runways and lifting equip- 
ment. Salary rising to £613 10s., with additional pay- 
ment for certain ri 
exam.—App 


London Senne, 55, Broadway, S.W.1. E5305 





LONDON TRANSPORT 





NEW WORKS ENGINEER’S CIVIL 
ENGINEERING SECTION 





TEMPORARY TECHNICAL ASSISTANT 





London Teowpen 2 require TEMPORARY TECH- 
NICAL ASSIS for New Works Engineer’s 
Civil Engineering Section. Duties comprise carrying 
out of surveys, design and preparation of drawing 
and specifications in connection with constructional 
works. Salary £343 10s. at 21, rising to £613 10s., 
subject to age and satisfactory service, with addi- 
tional payments for certain recognised qualifications ; 


medical exam.—Applications to Staff Officer 
( (FiEV 506), London Transport, 55, Broadway, 
S.W.1. For acknowledgment enclose addressed 





THE 
PUBLIC APPOINTMENTS 
CIVIL SERVICE COMMISSION 


SENIOR SCIENTIFIC OFFICERS, 
SCIENTIFIC OFFICERS, PATENT 
EXAMINER AND PATENT OFFICER 
CLASSES 





a, Civil Service Commissioners invite ee 


yf accepted up to 3lst =, * "1954, but ps 

application is advised as an earlier closing date may 
eventually be announced. Interview boards will sit 
at frequent intervals. The Scientific Posts cover s 








wide range of scientific h and devel 
most of major fields of fundamental and pone I | 
science. In biological subjects the number of 


vacancies is small: individual vacancies exist at 
present for candidates who have specialised in 
pemecbeseny, | foraminifera, malacology and lichen- 
ology. The Patent Posts are in the Patent Office 
(Board of Trade), and Ministry of Supply, 

Candidates must have obtained a University 
Degree with First or Second Class Honours in an 
appropriate Scientific Subject (incl ineer- 
ing) or in Mathematics, or an equivalent qualification, 
or, for Scientific Posts, SS professional 
attainments. Candidates for Senior ientific Officer 
posts must, in addition, have had at least three 
post-graduate or other approved experience. 
dates for Scientific Officer and Patent Posts 
their Degrees in 1954 may apply before the result o 
their Degree Examination is known. 

Age limits : Senior Scientific Officers, between 26 
and 31, but specially suitable _ candidates under 26 

may be or and Patent 

-, oan between 21 and 28 — 1954 (up to 31 for 

permanent members of the Experimental Officer 
rome Salary (London) : Senior Scientific Officers : 

(men) £975-£1150, (women) £845-£1025. Scientific 
: (men) £470-£855, (women) £470-£750. 

Patent Examiner and Patent Officer Classes : (men) 

£440-£760 (rates under review). Women’s rates 

somewhat lower. Somewhat lower rates in the 

Provinces. 

Further particulars from the Civil Service Com- 
mission, Scientific Branch, Trinidad House, Sang 
Burlington Street, London, W.1, are No. 
8/53/54 for Senior Scientific Officers, and S.52/54, 
S.128/54 for the other ay 

oe GALLERY.—A vacancy in 

atory for a SENIOR SCIENTIFIC 
OFFICER (CHEMIST). Duties involve the analysis 
and testing of materials used in the Conservation 
t, and g in the devel of new 
techniques. An interest in chromatographic methods 
aa be advantageous. Opportunities exist for 
research. The general qualifications and a 
are as set out in the main advertisement above 
Candidates for this post should quote 4363/53/54, 
and the closing date for applications is 23rd Sep- 
tember, 1954. 
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COMMONWEALTH OF 
AUSTRALIA 


DEPARTMENT OF SUPPLY 
LONG RANGE WEAPONS 
ESTABLISHMENT 





SALISBURY, SOUTH AUSTRALIA 





SCIENTIFIC OFFICER, GRADE 3 





Applications are invited for two positions of 
SCIE FIC OFFICER, Grade 3, in the Air 
Instrumentation Group of the above Establishment 

Salary : £1154/£1262 per annum. 





ENGINEER 


PUBLIC APPOINTMENTS 





BRITISH ELECTRICITY AUTHORITY 


SOUTH EASTERN DIVISION 





“B"/R.S4 


CONTRACT NO. 2/BRIGHTON 





RESIDENT ENGINEER 





og are invited for the appointment of 
ENGINEER to supervise under the 
consulting engineers the construction of a sewer under 


the harbour at Southwick, Sussex, for the British’ 


Electricity Authority. The works include the con- 
struction of two shafts and a 6ft. diameter tunnel 
under the harbour lined with cast iron segments, and 
it is anticipated that part of the work will be carried 
out in compressed air. Included also are a 48in 
— a penstock chamber and incidental works. 
pplicants must have had previous experience of 
tunne ling works of this class, including work in 
mpressed air, and must be Corporate Members 
of the Institution of Civil En 
The salary will be in the range ,£1000/61200 per 
annum, depending on qualifications and experience. 
The ——— applicant must make his 4. yen 9 
ments for 
works as Bonen A, practicable. The duration of 
the contract is fifteen months.and work is expected 
to commence within two months ; the appointment 
— be terminable by three months’ notice on either 


F eetiecitiede, giving full details of age, qualifica- 
tions and experience, together with the names and 
addresses of two persons to whom may be 
mate as to previous employmnet, are to be sent to 


Consulting Messrs. Lemon and 
Blizard. 59, Tufton i Westminster, 8.W.1, not 
later than Monday, 6th September. 

NNON, 


Chief Generation Engineer (©). 
British Electricity Authority, 
South Eastern Division, 
Lower Ham R 
Kingston-upon- Thames, 
urrey. 





E4559 





HER MAJESTY’S COLONIAL 
SERVICE 


NIGERIAN RAILWAYS 


ASSISTANT ENGINEERS (OPEN LINES) 





Applications are invited for the following Rietian ~ 
ASSISTANT ENGINEERS (Open Lines), Ni 
a~ take charge of Engineering Secti 
ities : to c ° ions, 

including bridge work and general reinforced con- 
crete construction. 

an on probation for permanent and 

tablishment 


— or on contract/gratuity 
Gross emoluments in incremental range 
£910 £1560 per annum for permanent a tment 


and £11 i6-£1898 per annum plus substantial gratuity 
for contract posts ; £30-£60 outfit allowance ; free 
first-class passages for officer and wife and assistance 
for children ; generous home leave. 

Candidates must “hold a University Degree or 
Diploma recognised as exempting from, or have 
passed, the Final Parts land. MI of the A.M.LC.E. 
examination and have at least two years’ _Practical 
experience of civil engineering wor! 
railway engineering. Experience in excess of the 
minimum and military service will be considered in 
determining starting salary. 

Full details on pF a 

Apply in writing to the Director of Recruitment, 
Colonial Office, Great Smith Street, London, S.W.1, 
giving briefly on qualifications and experience 

the refe number BCD/110/14/06/D4. 








Duties : Under direction, to undertake h 
—< development work in the field of optical and 
instruments. 

Qualifications : Degree of high standing in 
Science or Mechanical Engineering, with some 

appropriate research and development = 

The salaries quoted are Australian currenc 

One position is at present temporary "but the 
tenure of poor on mS is not og 





re permane d, the 
successful candidate will t will al ible to become a 
contributor to the th Superannuation 
Under specified conditions, first-class a - 


(if first-class berth available) for the So oe 
dependants (wife and dependent chil ) will’ be 
paid by the FF oy 
Housing accommodation will be available. 

forms are obtainable from Senior 
Representative, Department of Supply, Australia 
House, Strand, London, W.C.2, with hg applica- 
tions must be lodged by 29th September a 





CITY OF NOTTINGHAM 


WATER DEPARTMENT 


ENGINEERING ASSISTANTS 


Berne are — Band hd following per- 
Or MECHANICAL’ EN ENGINEERING ASSIST- 





“a 
ANT, Grade APT. T. VU of the National Scale, viz., 
ens by £25 to £810. should be not more 
45 years of age an Engineering 


, Should possess an 
Degree, and/or be Cx Corporate Members of the Sines 
tion of Mechanical 2 and ne preferably 
have had electrical and diese’ 

(b) CIVIL ENGINEERING? AS ASSI TANTS ( 
Grade A.P.T. IV, viz., £580 by £15 to £6: aa Ge 
cations are invited from engineering pha Mg who 
would have an excellent mes unity of gaining 
valuable experience with a ge and expanding 
water undertaking. 

Applications, giving the names of two referees, 
should be iressed to the Engineer and 
Manager, Water Department, Castle —e_ 
Nottingham, not later an the 10th 
T. J. OWEN, 


Town Clerk. 


Guildhall, 
E5250 


Nottingham. 





SOUTH AFRICAN STATE 
RAILWAYS 


VACANCIES FOR ENGINEERS 


Vacancies for JUNIOR/ASSISTANT ENGI- 
NEERS exist in the Civil, Mec and Auto. 
Engineering Departments of the South African State 
Railways, and qualified persons desirous of being 
considered in connection with the filling thereof 
must submit their applications, containing full par- 


ticulars of oer age, 
marital aes, oe to the S.A.R. Recruiting M lission, 
Room 346, h’ Africa House, Trafalgar Square, 
a. Wee, 

A Degree in ‘Civil or mag eee , as 
the case may be, is required, and aj must 


preferably be under 30 years of age. 


The appointments are graded as follows :— 
Junior Engines Ls £50 to £580 p.a. 
Assistant Engineer : £650 by weet: mh ie 
to £1030, plus a cost-of-living allowance, the i ae 
rate being £352 and £110 p.a. for married 
servants, respectively. 
Attractive conditions of comin, —, = 
passage te th Africa, are prly to 
above-mentioned address for f ster s Seiaiis. 





MINISTRY OF SUPPLY 


ASSISTANT TECHNICAL COSTS OFFICERS 





of Supply r — ASSISTANT TECH- 
OSTS OFFICERS, based in meee ld 
prime cost pt nema on manufacture o f engi- 
products. Considerable travelling involved. 
tions : British of British parents ; recog- 


Ministr; 
NICAL 


=e a eee: cost estimating for 
in . 
high-class Good machine shop 


O.N.C. or equivalent de- 
at interview. 


of ability 
Salary within £665 (; 30) to £ p.a. Net ona 
lished, but opportunities to compete for establish- 
ment may —— Application forms from £./1315, 
Ministry of Labour and National Service, 
eens 1-6, Tavistock Square, Leetee. 





Aug. 27, | 

PUBLIC APPOINTMp 
| 
CITY OF BRADFORD 










APPOINTMENT OF ENGING. 
ASSISTANTS 













plications are in 
ments in the City Bap for and (lloviny 


on he grodesi 

(a) SENIOR ENGINEL “RING 

(Post No. 10), Grade A. . VEL. an 

annum.—Applicants eis Preferabj SY 

Engineering must b 

AVALMonE., tad have hit AMI 
highway 


engineering 4 inc iding 
an structame: 
«obo ERGIN NG ASSISTANT (pp 
per annum, on the Tempo; 
A.)}—Applicants must be Chi 
aire and/or Chartere’ M 
should have had experience in the P 
pervision of sewerage schemes es Of some 
oO), (6) ENGINEERING ASSISTANT th 


T. Il, IV or V. (£5 
rdin, oan 


























































intermediate 
“E. or Inst.Mun. i fo 
of road constructig 
and a Of .  & good ¢ 
“°(d) JUNIOR ant ae 
EERING 
(Posts No’s. 63 and 173). Grade Ah" 
or av (£490/£535, ES20/E565, {SS0)i8u 
to alifications,— 


have had cmeel’e xperience in My 
and preferably hold an 


of 1 
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Ne oy housing accommodation can be pro 
T Hall W. H. LEAT 
‘own , T 

Bradford, 1. T 















WARWICKSHIRE COU 
COUNCIL 


ARCHITECT'S DEPARTMEN 


APPOINTMENTS 


Pe rampage are invited for the following 


ROY, ASSISTANT HEATING ENGIN 

in the design of heating 
as caer supplies and Sid services, the 
tion of specifications, bills of quantities and 
a eae - a, mbe! 
nstitution of Heating and Ventilating 
oa Salary, £695, rising to a maximu 


















me) ) HEATING ENGINEERING A 
in the preparation of schemes ( 





ited supervision. Preference given to a 
or Associate of the Institution of 
Ventilating . Salary, £620, 
maximum of £760 per annum. 

The — are on the established 
will be sul to the provisions of the Loc 
ment Superannuation Acts, 1937-53. The 
applicants will be required to pass a medical 
tion. 

oc Cw are to be made on a form 

obtained from G. R, Barnsley, F 
County Architect, Shire Hall, Warwick. 

L. EDGAR STEPH 


Clerk of the G 


















~! Hall, 
wick. 
“oe. 1954. 


BRITISH ELECTRICITY AUT 

LONDON DIVISION 

SECOND ASSISTANT ENG! 
(MECHANICAL) 








PR pny are ‘invited for the follow 
itions of service in 
wih NU. . Agreement, Schedule C. 


Qualifications 
Corporate Membership of the 1. MechE. 
ECOND ASSISTANT ENGREES 


station construction work, i 
station and system layouts, design and 9 , 
for all Che ona = or eer nd 








KENT COUNTY COUNG 






ENGINEERING INSPECTO 





tions are invited for the appoit 
iG INSPECTOR at as 


EN 
£710 a year. oy gy must have 
tical ¢ design and 


“heating —— and cold 
Soir cate in alidings 
Further details and forms 0 F ago 
able from the County Architect, Spring 
stone. 
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Launch of S.S. ‘*Southern Cross ”’ 


On Tuesday of last week, Her Majesty Queen 
Flizabeth visited the Queen’s Island shipyard of 
Harland and Wolff, Ltd., at Belfast, and launched 
the Shaw Savill liner which Her Majesty named 
“Southern Cross.” This twin-screw turbine 

nger liner, which will serve between Great 
Britain, South Africa, Australia and New Zealand, 
and is expected to make her maiden voyage next 
year, has a length overall of 604ft, a length 
between perpendiculars of 560ft, a breadth 
moulded of 78ft, a depth moulded of 45ft 3in, 
and a gross tonnage of about 20,500 tons. The 
ship carries no cargo and provides a high 
standard of accommodation for 1160 tourist 
class passengers in one, two, three, four and six- 
berth cabins, all of which are air conditioned. 
There are extensive public rooms, most of which 
are located on the lounge deck, and two 
restaurants on the saloon deck, while a swimming 
pool is arranged on the lower deck and an open- 
air bathing pool on the sun deck. All the 
public rooms are air conditioned and, together 
with the cabins, require the services of an air- 
conditioning plant having a capacity of 9,000,000 
B.Th.U. per hour. Additional comfort for the 
passengers is provided by the fitting of Denny- 
Brown stabilisers. The ship, which has four 
complete steel decks and is divided into ten 
watertight compartments, is of revolutionary 
design in that the machinery is placed aft, 
instead of in the more orthodox position amid- 
ships, so that, when complete, the ship will have 
an unusual profile. The main propelling 
machinery, constructed by the shipbuilders, 
consists of a two-shaft arrangement of compound 
condensing, double-reduction geared turbines, 
which develop a total of 20,000 s.h.p. at 120 
rp.m. of the propeller. The h.p. ahead turbines 
are of impulse-reaction design and the I.p. ahead 
turbines are of reaction pattern, while the astern 
turbines have impulse blading Steam is supplied 
at a pressure of 500 1b per square inch, and a 
temperature of 800 deg. Fah., by three oil-fired, 
water-tube Yarrow pattern boilers, working 
under Howden’s forced and induced draught 
system, and there are two composite boilers, 
of Foster-Wheeler water-tube design, which 
provide saturated steam for all auxiliary services. 
A Weir triple-effect evaporating plant supplies 
distilled water for the ship’s domestic services 
and for make-up feed water for the boilers, 
while the demand for electrical power is met by 
six 600kW diesel-driven generating sets. 


Chief Scientist of Ministry of Fuel 
and Power 


TuE Minister of Fuel and Power has appointed 
Mr. K. T. Spencer, C.B.E., to be Chief Scientist 
in succession to Sir Harold Roxbee Cox. Born 
in 1898, Mr. Spencer served as an officer in the 
Royal Engineers in the 1914-1919 war and after- 
wards graduated at London University. He 
entered the scientific Civil Service in 1923 and 
spent twelve years at the Royal Aircraft Estab- 
lishment, Farnborough, in the branch dealing 
with problems of aircraft design and safety. In 
1935 he was transferred to the Air Ministry in 
London, and up to the outbreak of war took 
part in the organisation of the research, develop- 
ment, production and safety certification of 
civil aircraft of all kinds. He went to the Ministry 
of Aircraft Production on its creation in 1940, 
and throughout the war was concerned with the 
expansion of research and development activities 
here and in Commonwealth countries. Mr. 
‘pencer was a member of the first Brabazon 
Committee whose recommendations shaped the 
immediate post-war policy on civil aviation. 
Towards the end of the war he was seconded to 
the Air Registration Board to help it to build up 
the technical organisation needed for the certi- 
fication of civil aircraft. In 1946 he served for six 
months with the Provisional International Civil 
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Aviation Organisation in Montreal, and set up its 
airworthiness section. Later he went to New 
Zealand with a United Kingdom Civil Aviation 
Mission, led by Sir Frederick Tymms, invited 
by the New Zealand Government to advise 
on aviation matters. He joined the Ministry of 
Fuel and Power in’ 1950 as deputy chief, under 
Sir Harold Roxbee Cox, of the Scientific Division 
that had been set up in 1948. 


Joint Part I Examination of the Three 
Major Engineering Institutions 

THE Journal of the Institution of Electrical 
Engineers, August, 1954, contains an announce- 
ment to the effect that the Institution of Mech- 
anical Engineers has become a partner in the 
arrangement whereby the sister Institutions of 
Civil Engineers and Electrical Engineers have, 
for a number of years, conducted a joint Part I 
Examination. A newly constituted standing 
committee, consisting of four members from 
each of the three institutions has been set up 
to control the joint examination on behalf of 
the three Institutions. The statement points 
out that any modifications decided upon by 
the new standing committee will be announced 
in due course, and that such modifications will 
not be brought into use without the usual 
adequate notice. 


Association of Public Lighting Engineers 

THE annual conference of the Association of 
Public Lighting Engineers will be held at East- 
bourne from September 14th to 17th. On 
Tuesday, September 14th, the proceedings will 
open with the annual general meeting, followed 
by the induction of the president, Mr. L. A. 
Doxey. The Conference and the associated 
exhibition of street lighting apparatus and 
equipment will then be officially opened by the 
Mayor of Eastbourne, Councillor L. W. Pyle, 
J.P. In the afternoon the presidential address, 
by Mr. Doxey, will be followed by a paper on 
street lighting and road safety, presented by 
Mr. W. Robinson of the British Electrical 
Development Association. On Tuesday evening 
members and their ladies will attend a civic 
reception by the Mayor and Mayoress of East- 
bourne. No papers are to be presented on Wed- 
nesday, the day being left free for inspection of 
the exhibition and the annual luncheon at 12.30 
p.m., followed by a motor coach tour and, at 
8.30 p.m., by a tour of inspection of lighting 
installations. The technical sessions on Thurs- 
day will be devoted to discussion of three papers : 
** Some Unusual Uses of Fluorescent Lamps in 
Streetlighting,” by B. C. Ossitt, of the South 
Eastern Electricity Board; ‘“ Further Details 
on a Wise Compromise in Street Lighting,” by 
A. V. Horsfall, of the West Midlands Gas Board ; 
and ‘ The Control of Electric Street Lighting,” 
by A. J. Ogle of the North Eastern Electricity 
Board. On Thursday evening there will be a 
reception by the president and Mrs. Doxey. 
The final session of the conference will be con- 
cerned with a paper, “‘ Research on Two Aspects 
of Street Lighting : Accident Statistics and Road 
Surface Characteristics,’ by Messrs. A. J. Harris 
and A. W. Christie of the Road Research 
Laboratory. 


Cornish Engines 

THE annual general meeting of the Cornish 
Engines Preservation Society will be held at 
Camborne on Saturday, September 11, 1954. 
The programme will include visits to Taylor’s 
Shaft, East Pool, where the 90in Harvey engine 
will be shown at work, and to Robinson’s Shaft, 
South Crofty, where the 80in Cornish pumping 
engine is installed. A film will also be shown 
of the 68in ‘ Dorothea’? Cornish pumping 
engine, built by Holman Brothers about 1911 
for the Dorothea slate quarries, North Wales, 
which is one of the last Cornish engines to be 


built. This year is the centenary of the 80in 
engine, and Lord Falmouth, president of the 
Society, will place a wreath of laurels at the base 
of the cylinder. This may be the last oppor- 
tunity of seeing a large Cornish engine at work, 
for both engines are due to be replaced by 
electric pumps. The Harvey engine, now the 
property of the Society, was built by Harvey 
and Co. at Hayle in 1892, and after service at 
the Highburrow East Shaft of the Carn Brea 
Mines, was re-erected in 1924 at the then new 
Taylor’s Shaft of the East Pool and Agar Mine. 
It has a 33ft 3in long beam and develops 425 h,p. 
The stroke at the cylinder end is 10ft and at 
the shaft end 9ft. The total weight is 125 tons, 
or 684 tons if the pump components are included. 
The maximum depth is 1700ft, but since 1946 
pumping has been restricted to 1034ft, and a 
delivery of 450 gallons per minute is obtained 
at a speed of five strokes per minute. The en- 
gine at Robinson’s Shaft is of great historical 
interest, for it was designed by Captain Samuel 
Grose, a pupil of Richard Trevithick. Built by 
Sandys, Vivian and Co., of Copperhouse, Hayle, 
it has been in operation since 1854 at a number 
of sites, being re-erected at South Crofty in 
1903. It develops 335 h.p. and has a symmetrical 
beam with a stroke of 10ft 4in. Pumping from a 
depth of 202Ift, its output at five and a half 
strokes per minute is 340 gallons per minute, 
and the water load is 59-3 tons, or 26-4 1b per 
square inch of piston area. The Cornish engine 
developed by Trevithick, Grose and others 
gave a new lease of life to Cornwall’s mining 
industry by its revolutionary thermal efficiency, 
which was of the order of 10 per cent, compared 
with the 2 per cent previously obtainable. Apart 
from this, Cornish engines are remarkable for 
their sturdiness and reliability. It is said that 
in fifty years’ continuous day and night operation 
of the 80in engine the cylinder had to be dis- 
mantled for overhaul only twice. 


Bricks from Fly-Ash 


As a result of research sponsored by the British 
Electricity Authority, scientists at the Building 
Research Station have discovered that fly-ash 
can be used as the main constituent of good 
quality bricks. It is hoped that this discovery 
will solve the problem of the disposal of the ash, 
which is a very serious one. Fly-ash, which 
arises from the burning of powdered coal at 
power stations, is of the fineness of face powder, 
and 2,000,000 tons per year are being produced 
at present, a quantity it is thought will be doubled 
within the next few years. Some of it can be 
used as a partial substitute for cement, and some 
is being used in the manufacture of lightweight 
concrete blocks. Apart from these applications, 
it has been known that in brickmaking with 
some kinds of clay up to about 20 per cent of 
ash could be used with beneficial results: the 
clay is rendered less sticky and it can be dried 
and fired more easily. The ash also contains 
unburnt carbon which helps to fire the bricks 
and so saves fuel. The present experiments by 
the Building Research Station, which were on a 
pilot plant scale, have shown that equally: good 
bricks can be made using 85 per cent ash and 
only 15 per cent clay. This opens up the possi- 
bility of building brickworks adjacent to power 
stations, and thus, at the cost of transporting 
relatively small quantities of clay, turning the 
entire output of this troublesome by-product 
into bricks, of which over 7000 million are made 
yearly. Another investigation by the Building 
Research Station has shown that fly-ash may be 
made into aggregate suitable for concrete blocks, 
by pelleting a mixture of ash and water and 
firing to red heat. Here, again, most of the heat 
comes from the unburnt carbon of the ash itself. 
This would provide a welcome substitute for 
the familiar breeze blocks made from clinker, 
since supplies of clinker are now dwindling 
because of the increasing use of pulverised fuel. 
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Some Notes on the Development 
of Fairground Machinery 


By P. W. BRADLEY 
No. VII—{ Continued from page 253, August 20th ) 


In this article there are described briefly some of the ingenious portable amusement 
rides which have not fallen within any of the main classes into which these notes 


have been divided. 


N 1935, reports of the existence of a gigantic 
monster in Loch Ness were given such 
prominence in the daily press as to justify a 
new roundabout design, As produced both by 
Lakins and Lang Wheels, it was of three- 
hill “Ark” style, minus the platform. 
Sections of monster body, ridden astride, 
connected the swifts at their outer ends, 
and at one point an appropriate head 
and tail were fitted ; the swifts were covered 
by a canvas disc painted to represent the sea. 
Mechanically the device was interesting only 
in the means adopted to maintain the swifts 
in the radial position. This was accom- 
plished by the use of a series of rigid tri- 
frames whose bases were connected 
by long pivot rods to the swifts, and whose 
apexes were pivoted to the swift behind. 
These resisted the tendency of the periphery 
to 

The Loch Ness monster craze was short- 
lived, but this triangular link principle found 
further application in the next new “ undu- 
lating” machine to appear, the “Autodrome,” 
introduced by Lang Wheels early in 1939. 
In general layout it closely resembled a 
three-hill Noah’s Ark of their manufacture ; 
mechanically it was a “‘ monster” with twenty- 
two swifts. They carried eleven “ motor- 
cars,” each accommodating six persons on 
two seats. The car was securely attached to 
its pair of swifts, and the triangular linkage 
was used to couple the eleven rigid sections 
thus formed. Centre drive was dispensed 
with, motors being fitted to four swifts to 
operate the tram wheels of those swifts 
through a reduction chain drive. Sliprings 
at the centre were, of course, provided. The 
turntable could be of much lighter construc- 
tion than on a centre-driven machine, and 
there was no need for a centre truck. A 
number of these machines were built shortly 
before the war, and at least two “‘ monsters ”’ 
were converted at the same period. In recent 
years their manufacture has been resumed by 
the originators and, with various minor 
modifications, by others. 

Another machine introduced in immediate 
pre-war years was the “Moon Rocket.” 
Like the “ Mont Blanc,” it was of Conti- 
nental origin, and was later built by R. J. 
Lakin in this country. Unlike that complex 
device, however, it reverted to the “ rotation 
in one plane” simplicity of the early 
’eighties, although in this case an inclined 
plane. Fig. 27 shows the essentials of the 
machine in cross section. The cheese wheel 
A was mounted in an inclined position on the 
usual turntable on a four-wheeled centre 
truck. The swifts B were secured rigidly to 
it ; at their outer ends they were supported 
by rubber-tyred rollers running on an inclined 
flat circular tram. Narrow segmental plat- 
forms C carried the continuous car D, which 
seated two persons abreast on each of thirty- 
six seats. A secondary cheese wheel, con- 
centric with the first, carried a further series 
of swifts E; these were supported by tie 
rods F and carried a sectional dome G, 
appropriately decorated in a “star and 
planet” design. This was driven counter- 


clockwise through its axis at a constant 
speed of about 6 r.p.m. and so gave passen- 
gers an impression of increased speed. The 
maximum speed of the car was about 
12 r.p.m. (i.e. eighteen relative to the dome). 
Lakin undoubtedly took full advantage of 
the spectacular possibilities of the device, 
and the machines were of striking appear- 
ance. The tall “ gates” H at the rear were 
of necessity in one piece, and the heavy roof 
principals (necessary since the rafters could 
not be supported from the centre) were 
likewise bulky. The machine also intro- 
duced certain fairground layout problems, 
as mentioned in the first article of this series ; 
nevertheless it was a success and soon became 
popular in most parts of the country except, 
strangely, the London area. One example, 
owned by a Scottish showman, has in recent 
years been fitted with sixteen suspended 
cars, free to swing “‘ Mont Blanc” fashion, 
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accelerated, were eventually thrown of 
against the padding. A near relation to this 
device has, however, been introduced in recent 
years. It is known as the “ Rotor” and js 
of Continental origin. It consists of a cyjj 
about 12ft in diameter and 14ft high, re. 
volving about its vertical axis. A circular 
floor, revolving with it, is normally at aboy 
mid-height, and at that level an access door 
is provided. This, and indeed the whole 
interior of the drum and floor, have smooth 
unbroken surfaces. Riders having entered, 
the access door is closed and the cylinder 
slowly accelerated to 29 r.p.m., which jg 
sufficient for riders in any attitude to be held 
securely to the cylinder wall by centrifugal 
force, but does not cause them any dis. 
comfort. The floor is then lowered to the 
bottom of the drum. At the conclusion of 
the ride the cylinder is gradually de. 
accelerated, so that riders slide slowly down 
the wall to the floor. When it has come to 
rest the floor is raised to the normal position, 
allowing riders to leave through the door, 
The cylinder, or drum is of segmental cop- 
struction, and a smooth track at its lower end 
is supported by six pneumatic-tyred wheels 
running on horizontal axes radiating from 
the centre of rotation. Six further pnev- 
matic-tyred wheels, on vertical axes ranged 
round the cylinder just below access door 
level, engage an annular track surrounding 
the drum. The circular floor is free to 
revolve about the piston-rod of a hydraulic 
cylinder set vertically at the centre of rota- 
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Fig. 27—The ‘‘ Moon Rocket ” of 1938 shown in cross-section. This 


rotation in one plane, a contrast to its 


device reverted to a simple 
the “ Waltzer ” and “Airways” 


with their complex motions 


in place of the normal fixed continuous car. 
Brackets were built up from the platform 
sections C to carry the pivots. 

Apart from this ingenious idea, the only 
development of the fixed inclined plane 
machine was the “ Demon Whirl,” a device 
introduced with little success in 1938. Two 
spinning platforms, running ““ Moon Rocket” 
fashion (but minus the anti-clockwise 
“dome ’’) were made in the form of eight- 
toothed meshing spur gears. On each 
“tooth ” of each wheel a two-seater car was 
mounted. The intention was that riders 
would continually anticipate collisions. 
Several of these devices were later reduced to 
a single platform disc and additional cars 
were fitted in the former “tooth gaps,” 
making what amounted to a miniature 
“Moon Rocket.” 

These notes may conveniently be con- 
cluded by brief references to fair- 
ground devices which have not readily fallen 
into any main classification. A once- 
popular novelty, now obsolete, was the 
** Joywheel,” or “‘ Devil’s Disc.” This con- 
sisted of a power-driven spinning disc, 
slightly domed and having a smooth surface. 
It was surrounded by a stationary padded 
circular platform, which in turn was sur- 
rounded by a padded wall. Riders sat on 
the disc while it was stationary and, as it 


tion, and a number of small rollers at the 
me pe gd of the floor run in shallow channels 

rmed on the inner surface of the drum, so 
constraining floor and drum to revolve as 
one. 

The centrifugal pump for the hydraulic 
cylinder and a hydraulic coupling for the 
drive to the revolving drum are mounted, 
together with the electric motor which drives 
both continuously, on a common bedplate 
on a road vehicle at ground level. The out- 
put shaft of the hydraulic coupling drives a 
short countershaft through multiple vee 
belts ; from here the drive is taken by 4 
universally jointed cardan shaft to a second 
countershaft arranged alongside, and parallel 
to, the axis of one of the six pneumatic-tyred 
drum-supporting wheels. Final drive to 
this wheel is by a further set of vee belts. § 
The controls are positioned high up, above 
the drum. A large handwheel controls the 
hydraulic coupling, a dial speed indicator 
being positioned nearby. te hand 
levers control the supply and release of oil to 
and from the vertical hydraulic cylinder. 
Interlocks prevent the admission of oil to 
the cylinder before the drum has come to 
rest, and also make it impossible to star! 
the drum before the access door has been 
closed and locked. The drum is surmounted 
by a large spectators’ gallery, reached by 4 
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‘sal walkway. At the lower end of the 

ry, but still above the lip of the dram, 

the control point is located. From this level 

, staircase leads down to the access gallery 
for the,drum door. 

As far as is known, the “ Rotor” is the 

frst amusement ride of any kind to employ 


the hydraulic coupling method of speed ' 


trol. 
Rather older is the “Jolly Tubes” 


sovelty. Patented (in the portable form) by 
William Lennards in 1926, its essential 
features are shown in Fig. 28. Two road 
wagons, placed side by side on a suitable 
evel base framing each, carried a pair of 
coaxial wooden tubes about 7ft 6in in dia- 
meter. These revolved wagon tippler fashion 
on their supporting rollers, and the idea was 
jo attempt to walk through them. Like the 
cakewalk, this device belongs to the con- 
finuous-running family ; it also resembles 
that machine in having staging and barriers 
s arranged that “riders” first negotiate 
one hazardous course and then regain the 
entry point via the other ; and, as with the 
“Joywheel ” and “ Rotor,” the surrounding 
sructure was planned to accommodate 
spectators, who afforded a secondary source 
of income. 

Fach road wagon carried two pairs of 
horizontal shafts A, A, and B, B,, and on 
each shaft were keyed two narrow rollers, 
which engaged channel rings C, of which 
two were sec to the outside of each 
“tube.” A short inner lining protruded 
from the end of one tube of each pair, to 
bridge the gap, and the whole interior was 
thickly carpeted. A bevel gear D was keyed 
to one end of each shaft A, and B, ; these 
were driven in opposite directions by bevel 
pinions E fastened to short countershafts. 
The countershafts were coupled by the shaft 
F, of telescopic construction and universally 
jointed to each, so as to obviate the need for 
precise location of the wagons each time 
the device was assembled. 

On one countershaft a belt pulley or chain 
wheel G was provided to take the drive from 
an electric motor mounted under the frame 
of that truck. Transport of the device was a 
simple matter: all the surrounding staging 
was dismantled and packed inside the tubes, 
the shaft F uncoupled, the wagons run off 
the sleepers, and the base framing stowed 
under their chassis. 

Two near relations of the “ Swirl” (as 
described in No. V of this series) deserve 
mention. One, the “‘ Whip,” preceded the 
“Swirl” by some years, but for some reason 
was seldom seen at English fairs until about ten 
years ago. It was patented by W. F. Mangels, 
of Coney Island, in 1914. Fig. 29 shows the 
essentials in plan. The platform A, steel- 
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lined on the running surface, carried two 
large horizontal pulley wheels B, one of 
which was provided with a circular rack for 
the driving pinion. An endless wire rope, 
passing round the pulleys and between them, 
was guided by the walls C of the centrai 
island. The eight cars D ran on castors and 
were attached to the cable by the following 
means : an arm E secured to the wire rope 
was braced by the link F and its weight was 
carried by the roller G. Another arm H was 
pivoted to the outer ends of E and F. A 
slotted portion near the other end engaged a 
pin J at the front of the car. The extremity 
of H was attached to the rear end of the car 
by a strong tension spring-K. Finally there 
was a brace L pivoted to the pin J and to a 
collar which could slide on the arm E under 
the restraint of compression springs in both 
directions. The action depended on the 
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alternate creation and destruction of centri- 
fugal force as the arms moved from straight 
to curved portions of the track and vice versa, 
and although the various accelerations and 
de-accelerations were violent, every move- 
ment was spring cushioned. 

The other development of the “ Swirl ” is a 
device known as the “ Boomerang,” which 
was featured at Battersea Park during the 
first two Festival Gardens seasons. Unlike 
the “‘ Whip,” this machine was of circular for- 
mation and the cars could be freed from their 
pivots by a cam device under the operator’s 
control. The point of release was accurately 


- positioned relative to a trackway leaving 


the circular course tangentially and having a 
slight upward inclination. When full speed 
had been attained each car in turn was 
unlatched and thrown along this trackway, 
where it was retarded by the incline. It then 
returned slowly through a tunnel to the 
starting point by the agency of a reverse 
incline in readiness for reloading and re- 
attachment to the spinning frame. 

The “ Octopus,” at one time largely con- 
fined to fixed amusement parks, although by 
no means bulky or heavy, has found favour 
at travelling fairs during the last ten years. 
A central power-driven turntable carries, as 
the name suggests, eight arms which, like the 
braced girder swifts, of a “ Mont Blanc,” 
are pivoted so that they can rise and fall, but 
must remain radial. A two-seater car is 
pivoted on a vertical axis at the extremity of 
each. A crank is mounted on a vertical axis 
concentric with the turntable and its-crank- 
pin carries the anchorages of eight tie rods 
which support the radial girders. At starting 
the crank is locked’ stationary so that as the 
turntable is rotated one-eighth of a circuit at 
a time each car in turn registers with the 
single low-level loading platform. The turn- 
table is then set in continuous motion and the 
crank slowly turned (through separate driving 
gear) in the opposite direction so causing the 
cars to move up and down at a more rapid 
rate than would be possible-with any kind of 
undulating tram. Additionally, since the 
cars are pivoted “out of balance,” they 
revolve about their own axes as the inclina- 
tion of the arms varies. 

The last decade has also seen the intro- 
duction of the ““ Dive Bomber” to English 
fairgrounds. This has only two cars, cylin- 
drical in form and fitted to the ends of a 
boom centrally pivoted to a bearing block 
itself pivoted to the head of a rigid column. 
Rotation of the boom about its axis is con- 
tinuous and is provided by an electric motor 
which moves with the bearing block. A 
crank fixed to the axis is connected by links 
to the cars and so causes them to oscillate 
about their own axes. A second electric 




















Fig. 29—The < Whip” machin, in which the cars remain in ene heriscntal plone, the movements beleg spring cuthlened 
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motor, mounted on the column, causes the 
bearing block to oscillate through a right 
angle by means of a crank and connecting- 
rod. The cars therefore describe a circular 
course, which is constantly changing in 
plane as between the vertical and horizontal, 
and additionally they twist about their axes. 


THE ENGINEER 


At first sight these two devices seem a far 
cry indeed from the sedate “* Galloping 
Horses ” and “ Sea-on-Land ” of sixty years 
ago, yet in the ultimate all four depend upon 
circular movement with a secondary motion 
derived from the common crank super- 
imposed upon it. 


( To be concluded ) 


Present-Day Locomotive Working 
in Great Britain 
By O. S. NOCK, B.Sc., M.I.C.E., M.1.Mech.E. 


( Continued from page 270, August 20th ) 
No. XI.—THE “‘ BRITANNIAS ” IN EAST ANGLIA—Parrt II 


The accelerated express train services between London and Norwich provide the 
first example in this country of a group of train workings operated entirely by new 


British standard locomotives. 


The engine “ diagrams” and the utilisation of 


locomotives in both passenger and freight service are of special interest at the 
present time, particularly as some of the passenger duties involve spells of quite 
hard running. In this concluding article the author analyses the work involved 


on six individual runs. 


EFORE coming to details of the running 

made on individual trips some general 
notes on the working of the locomotives is 
desirable. Four out of the six engines tested 
were relatively new—70030, 70035, 70037 
and 70039. Those of the earlier batch built 
in 1951, namely, 70009 and 70010, had both 
been to Crewe for periodic overhaul, but I 
understand that, in common with other 
engines of the class, they had run mileages 
of about 130,000 to 140,000 before this 
shopping. The riding of all engines, as 
vehicles, was very good indeed, though they 
ride hard, and on 70009 and 70039 there 
was a certain amount of vibration, too. 
I was, however, impressed by the engineman- 
ship displayed by both drivers and firemen. 
I rode with three crews from Norwich and 
three from Stratford. The firing was careful 
and uniform; blowing off was largely 
avoided, and each man was clearly a practised 
hand in keeping the footplate clean. We were 
using hard coal with which it is generally 
easier to keep down the dust. On the other 
side of the cab, regulator absolutely full open 
was the rule rather than the exception. 
Every driver followed this technique, often 
with cut-offs well below 15 per cent. I 
could sometimes detect a slight fore-and-aft 
action on the engine at high speed, though 
for the most part the going was entirely 
smooth. On all these journeys I enjoyed 
the company of headquarters locomotive 
inspector L. Theobald. 


LIVERPOOL STREET TO IPSWICH 


It will be convenient to take the various 
journeys in groups for comparison and 
analysis and there are, first of all, three non- 
stop runs over the 68-7 miles from Liverpool 
Street to Ipswich, as in Table I. 

A curious point to be noted in passing is 
that the driver and fireman on each engine 
had surnames beginning with the same letter ! 
On each occasion there was a heavy slack 
for permanent way work in force between 
Chelmsford and Hatfield Peverel, and 
recovery from this gave some opportunity 


I, “ The L.N.E.R. 
;_No. Il, “ The 
ber 13 and 20, 





% . yea. Gresley ‘ 4 

Coast Route,”’ July 18 and 25, 1952 ; No. VIII, “ The 

Thom and Peppercorn ‘ Pacifics’ of the Former L.N.E.R.,” 
May 29 and June 5, 1953 ; No. IX “ The ‘ King’ Class 

of the former G.W.R.,”’ July 10 and 17, 1953 ; No. X, “ Kings 
Cross-Edinburgh Non-Stop genes” July 2 and 9, 1954. 


for running faster than schedule. The 
journey between Liverpool Street and 
Ipswich, as experienced on these three runs 
may be analysed as shown in Table Il 
below. 

It will be seen that all three engines were 
worked hard on the gradual rise from Ilford 
to the foot of the Brentwood bank, with 
cut-offs around 20 per cent and full regulator, 


TABLE I—Three Non-Stop Runs from Liverpool Street to Ipswich 
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relief Continental boat express had been 
dispatched just ahead of us, and although 
we gained slightly on our point-to-point time, 
from the start our engine was taken More 
easily up the Brentwood bank. Speed wa; 
strictly held in on the falling gradien; 
between the summit of the Brentwood 
and Chelmsford on all runs. Engines 70935 
and 70037 were linked up to 12 per con 
cut-off here, with a partial opening of the 
regulator, and speeds of 68 to 69 m.p.h. were 
sustained. 

From Chelmsford interest is naturally 
focused on the first of the three runs, workin 
to a faster timing. After the permanent Way 
slack near New Hall speed was rapidly 
worked up, and an average speed of 79.5 
m.p.h. was made over the 10-4 miles from 
Witham to Stanway box, just before the 
Colchester slack. This was with engine 
70009, and the cut-off was 18 per cent with 
full regulator. Twice the speed very slightly 
exceeded the 80 m.p.h. limit, but this excess 
was less than 5 percent. The “ dip ”’ between 
Ardleigh and Milepost 65 cannot be taken a 
unrestrained high speed as a reduction to 
70 m.p.h. is required through Mannin 
station ; but this stretch was typical of the 
vigorous driving on these fast Norwich trains, 
We passed Manningtree at a shade over 7) 
m.p.h., and while travelling at this speed 
the engine was given 22 per cent and full 
regulator. This produced an acceleration to 
79 in 1 mile of level track, and the climb to 
Milepost 65, including 3 miles at 1 in 145-157, 
was cleared at 64 m.p.h. On the second run, 
with the 12.30 p.m. train, the driver was able 
to take things quite easily, while on the 
third we were sighting occasional distant 
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and that the drivers of engines 70009 and 
70035 opened out substantially before speed 
had begun to fall on the 1 in 103 gradient. 
As a result, Brentwood bank was taken at a 
brisk speed, with cut-offs not exceeding 28 
to 30 per cent approachig the summit. 
On the Saturday morning run with the 
9.30 a.m. express and a load of 435 tons, a 





Nature of work 


Wright Weeks 
Briggs 
Philpot 


| | Norwich 
| 
83 | Norwich 


83 


Bunting 
Pell | Stratford 





signals at caution, while following closely 
behind the relief boat train. A final check 
to 30 m.p.h. at Dedham box (57-8 miles 
from London) cost us 2 min and prevented 
a punctual arrival at Ipswich, though in 
recovering the engine was worked vigorously 
at 28 to 30 per cent cut-off on the rise from 
Manningtree to Milepost 65. The water 


TaBe I]—Analysis of Three Non-Stop Runs from Liverpool Street to Ipswich 





| Engine nubers and loads 
Distance, | a 
miles | 70009, 70035, 

330 tons 365 tons 





70037, 
435 tons 





Leaving London : speed restrictions, Liverpool Street to Ilford 





Gradual rise: gradient approximately | in 400, Ilford to Harold Wood 





Rrentwosd Baek, 6 in 203-OS2155 2. occ. se Bee see vee snd 





Easy descent : speed limit 70 m.p.h. for 94 miles... ... 0... 6. | 


va 73 36-0 | 


Average speed to Ilford, m.p.h. 
34-1 | 34-7 











Average speed, Ilford to Harold Wood, m.p.b. 
af |. ?..J 
Minimum speed up bank, m.p.h. 
@ | 38 | * 
Time to passing Chelmsford, 29-7 miles 
334 a | 























After Chelmsford 


Permanent way slack, 15 m.p.b. 





Fast undulating stretch : New Hail box to Colchester... ... ... .. 


Average speed, New Hall to Colchester 
71-2 | 59-6 57-7 








Recovery from Colchester, 40 m.p.h. slack ; uphill to Ardleigh 


Speed regained by Ardleigh (m.p.h.) 
634 | 56 56 








Descent, and equivalent rise, Ardleigh to Milepost 65... ... ...  «.- 


Average speed, Ardleigh to Post 65 
71-2 | 55:1 | 50-2t 








Summary, Liverpool Street to Ipswich ...  ... 0-0. see ee see eee 


Total time to Ipswich, 68-7 miles 
704 | 79% | 85 

Net time to Ipswich, 68-7 miles 
684 Lae | 78 


ne 

















* Severe signal approaching Chelmsford. 


| 
+ Signal check approaching Manningtree. 
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consumption on these three runs gives some 
impression of the work done : 











je ae 
Load, tons Net average Water, in gallons 
Engine gross speed, m.p.h. per mile 
= —_——_ 
330 60:2 30-6 
Lo 365 53-6 29-1 
70037 | 435 52:8 37:9 





By way of comparison with past achieve- 
ments over this route I have turned up some 
jotes of a journey made on the 12.25 p.m. 
gown express in February, 1930, then allowed 
38 min, start to stop, from Liverpool Street 


to lpswich. On this train an ex-G.E.R. 4-6-0 
(class ““B12”), No. 8535, took a load of 
407 tons tare, 435 tons gross. Although 
a permanent way check costing 2 min was ex- 
perienced, Ipswich was reached in 864 min. 
lt was a very good run, but in comparison 
to the present day work of the “‘ Britannias ” 
it was noticeable how rapidly speed fell away 
on the rising gradients. At the top of 
Brentwood bank the minimum speed was 
254 m.p.h. 

In the up direction from Ipswich to Liver- 
pool Street I made only one run in the 
present series, on the ‘“‘ East Anglian” 
express, leaving Ipswich at 12.41 p.m. 
This was on a Saturday, with a load made up 
to twelve coaches—425 tons all told. The 
schedule is eased to 85 min to cover the 
heavier load, but with a keen crew and a 
late start of 7 min I looked forward to seeing 
how far booked time could be improved 
upon. Unfortunately, however, we were 
sorely beset with signal delays, and far from 
regaining any time we eventually reached 
Liverpool Street 28 min late. 

Turning now to the runs from Norwich to 
Liverpool Street by the longer route through 
Ely and Cambridge, on the 8 a.m. up express 
passenger train the work is best considered 
separately over the sections east and south of 
Ely, as the load was increased at this station : 


Norwich to Ely ; Engine 70030: Load 285 tons 


Length of trip, miles... ...  ... . £7 
Booked ru time, minutes a ae 
Actual running time, minutes ... ... ... ... ... «.. Te 
Number of booked stops... ... 0... 0... ws 
Water consumption, gallons per mile ... ... ... ... 35°4 
Ely to Liverpool Street ; Engine 70030 : Load 375 tons 
Length of trip, miles... 0... 00.0 .eD cee eee cee ave 70°84 
Booked Tunning time, minutes voit pew)» aie ae a 
Actual running time, minutes ... ... ... 0... sc. ss. 92 
ORME he ak as aie aba ben ced cea 
Number of booked stops... 0... 0... 0 cee see see vee 2 
Water consumption, gallons per mile... ... ... ... 29°8 


Between Norwich and Ely the rise and 
fall of the line is not such as to tax a “ Britan- 
nia” with so moderate a Joad as 285 tons, 
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Yet with no run of longer duration than 
26 min, and frequent stops between Thetford 
and Ely the water consumption came out 
relatively high. The engine was excellently 
handled with a light fire, and boiler pressure 


kept at about 230 lb per square inch. It is 
interesting, too, that engine No. 70010 on 
the late evening goods train showed very 
similar characteristics. The running time 
from Norwich to Ely was 99 min, with a load 
increased from twenty-three four-wheelers at 
the start, to thirty at Wymondham, and 
forty-four from Brandon, and again ‘the 
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Fig. 3—The ‘‘ Norfolkman ”’ passing Stratford, hauled by No. 70000 ‘‘ Britannia ”’ 


water consumption was nearly 35 gallons 
per mile between Norwich and Ely, despite 
this relatively low speed. On the morning 
express the increase in load to 375 tons called 
for no very great effort from the engine. The 
three stages of the run to Liverpool Street 
were made as follows :— 














Stage } Time, min. 
AO uk oe Reis a 0 
14-7 ar ee ag tere a arr. 184 
| — 
0-0 0 
25:3 Bishops Stortford “| arr. 324 
0-0 | rT 
24-4 | Tottenham ... ... 42.0 00. oes -+-| Pass 253 
| } signal check 
30-4 | Liverpool Street... ... ... ... ...| Om 4 


ee, 


The level running between Ely and Cam- 
bridge required no more than about 800 
d.b.h.p., while the maximum in climbing to 
Elsenham, on moderate gradients, was about 
900. Three permanent way checks were 
experienced, and after clearing the last of 
these we had a pleasant spin down the Lea 
Valley, with an average speed of 67-6 m.p.h. 
over the 14-7 miles from Harlow to Ponders 
End. Although we passed Tottenham in such 
good time from Bishops Stortford the finish 
was very slow. We reached Liverpool Street 
2 min early. This was another excellent 
run, though not so spectacular as those on 
the Ipswich line. This engine was not 
linked up below 17 per cent cut-off; the 
driver used a partly open regulator when 
easier steaming than this was required. 


EXPRESS FREIGHT RUNNING 


In general the run with the 7.20 p.m. 
braked goods was interesting more as an 
exposition of train working than a demon- 
stration of locomotive output. Engine No. 
70010 ‘‘ Owen Glendower,” was manned by 
driver Griffin, and fireman Roundacre, of 
Stratford Depot, and some unusually short 





285 






cut-offs were employed, in conjunction with a 
wide-open regulator. For long periods, over 
easy stretches, the admission was no more 
than 7 or 8 per cent even after the load had 
been made up to forty-four four-wheelers. 
We obtained a very clear road and at one 
stage were running about 15 min ahead of 
schedule. North of Cambridge, however, 
the locomotive had not been called upon to 
develop more than about 750 i.h.p. at any 
point. The running north of Cambridge can 
be summarised thus :— 


| Average | 





| 
Section | Distance, | Time, speed, Load, 
| miles min | start to| No. of 
| | stop, | wagons 
| m.p.h. | 
Norwich-Wymondham ...| 10-2 | 23 | 26-6 | 23 
| | | | 
Wymondham-Brandon ...| 17-5 | 48 | 21-9 30 


Brandon-Cambridge a 30-7 | 66}* | 27°5 | 44 





* Including signal checks. 


We should have made a distinctly better 
average over the level stretch from Brandon 
to Cambridge ; but after passing Ely (16 
miles) in 284 min from the start we were 
checked by signal and later brought to a 
stand at Stretham Fen signalbox to warn 
us that one of the headlamps was out. 
From Cambridge we covered the 14 miles 
of rising gradient to Audley End in 29 min, 
including a permanent way check at Whittles- 
ford. On the final stages of the climb 20 
per cent cut-off was used, with full regulator 
for about 6 min. At speeds of 35 to 40 
m.p.h. this would not involve an output of 
more than about 950 to 1000 i.h.p.—the 
engine was in fact working easily throughout 
the run. The long downhill stretch towards 
Stratford was taken under easy steam. The 
maximum speed reached at any time was 
53 m.p.h. but despite further permanent way 
checks at Elsenham and Sawbridgeworth we 
were keeping our booked point-to-point times 
closely. We passed Broxbourne, 38-6 miles 
from Cambridge, in precisely the 68 min 
allowed and despite checks at the conclusion 
drew into Temple Mills yard at 11.44 p.m.— 
4 min early. The last 144 miles from Brox- 
bourne took 314 min. On the run from 
Cambridge 1700 gallons of water had been 
used, or roughly 33 gallons per mile. On 
arrival in Temple Mills yard engine No. 
70010 was quickly released from the train and, 
as previously mentioned, it is significant of 
the way in which these engines are utilised 
that I saw her exactly 12 hours later at 
Ipswich, on an up express from Norwich to 
London. 


HIGH-SPEED RUNNING 


The final, and most spectacular work to 
be considered is that over the fast stretch 
from Ipswich to Norwich, where the down 
* Broadsman” is allowed only 44min in 
which to cover the 46-3 miles. Moreover, 
the approach to Norwich has to be made 
slowly over the last 3 miles, so that for time- 
keeping with this fine train, it is necessary 
to pass Swainsthorpe, 41 miles, in about 
36 min from the Ipswich start. With due 
allowance for the acceleration out of Ipswich, 
to pass Bramford (2-5 miles) in about 4 min 
to 44min, it means that the intervening 
38-5 miles have to be covered in some 32 min 
to 324 min—an average speed of 71 to 72 
m.p.h. Taken in the aggregate this stretch 
of line is little removed from dead level. 
Swainsthorpe station stands only 534ft 
higher above Ordnance Datum than Bram- 
ford, so that the intervening rise averages 
no more than | in 3800. There are, however, 
some sharp gradients intermediately, includ- 
ing the 2 miles at 1 in 131 of Haughley bank, 
and the longer though less steep rise past 
Burston: With speed limited to a maximum 
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of 80 m.p.h. at any point it follows that 
locomotives have to be worked hard on the 
adverse stretches, and with the down 
“* Broadsman ” the 14-2 miles from Ipswich 
to Haughley are allowed no more than 
144 min start to pass. The actual perform- 
ance of No. 70009, “‘ Alfred the Great,” that 
I recorded from the footplate is shown in 
Fig. 4 herewith. A big fire was built up in 
the 5 min we stood at Ipswich, and then the 
engine was worked really hard. It will be 
seen that the use of 27 per cent cut-off with 
full regulator, was maintained up to a speed 
of 80 m.p.h., by which time the indicated 
horsepower would have been about 2000, 
and the steam rate about 26,000 Ib per hour. 
Boiler pressure was fully maintained during 
this effort, and as soon as the engine was 
eased to observe the 65 m.p.h. restriction 
through Haughley station blowing off 
commenced. 

Having passed Haughley nearly a minute 
ahead of time the engine was eased ; the 
favourable stretch from Finningham down 
to Diss was taken with the “ lever” mostly 
between 10 and 13 per cent and the regulator 
eased back to give about 200 Ib per square 
inch steam chest pressure. After passing 
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Finningham (17-9 miles) in a shade under 
17 min, an average speed of 73-8 m.p.h. 
was made onwards to Swainsthorpe. This 
latter station was passed in 353 min from the 
start, and with a cautious finish over the 
curves from Trowse Upper Junction, Norwich 
was reached in 434min. The comparison 
run was made on the 12.30 p.m. from Liver- 
pool Street, which is allowed 55 min for the 
run. With a load of no more than 365 tons 
this was a very easy task for a “ Britannia.” 
Using 20 per cent cut-off, speed was worked 
up to 67 m.p.h. at Stowmarket, and then the 
driver opened out step by step to 32 per 
cent—all the time with full regulator ; for a 
short time the indicated horsepower was 
about 2000, and this took the train up the 
1 in 131 of Haughley bank at a minimum 
speed of 61 m.p.h. After that the running 
was very easy, and the average speed between 
Finningham and Swainsthorpe was only 
57-1 m.p.h. The driver spun out his time 
accurately and reached Norwich about half 
a minute akead of schedule. 


CONCLUSION 


The impression gained from these journeys, 
covering a very fair cross section of duties 
worked by the “ Britannia ” engines in East 
Anglia, is that the work put to them was 
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generally well within their maximum capacity, 
and in keeping with usual British operating 
—. For a large part of their runs the 
ocomotives were worked on short cut-offs, 
sometimes with restricted openings .of the 
regulator as well. At the same time, the 
high steaming capacity of the boilers was 
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used to make fast climbs of inclines such a, 
Brentwood, and for short high-speed 

like the northbound start out of Ipswich 
with the “ Broadsman.” The engines ap 
well liked by their crews, and appreciate 
by those responsible for motive 

arrangements on the old Great Eastern ling, 





Rotary Drilling Equipment for an 
Anhydrite Mine 


A mobile drilling equipment which has been placed in service in the anhydrite 
mine of Imperial Chemical Industries, Ltd., has two jib-mounted, rotary electric 
drills and is designed to drill \0ft long shotholes at any position in a working face 
24ft wide and 18ft high. The equipment is remotely controlled by one man, who 
can quickly and easily position the drills and complete the drilling operation by 
manipulation of push buttons on a small portable panel. 


Goons interesting new equipment and tech- 
niques have been developed in connection 
with the extensive scheme of modernisation and 
mechanisation which has been in progress for 
several years in the anhydrite mine of Imperial 
Chemical Industries, Ltd., at Billingham. The 
anhydrite from this mine is used in the associated 
works at Billingham for the manufacture of 
sulphate fertilisers and sulphuric acid. The 
object of the modernisation scheme, which is now 
in an advanced stage, is not only to make possible 
an appreciable increase in production, but also 
to bring about improvements in the working 
conditions for the miners. 

The design of mechanical equipment for mining 
anhydrite is largely determined by the 
characteristics of the material. In the drilling, 
blasting and subsequent handling of the frag- 
mented rock a dense dust is created, and sup- 
pression of this dust by water is not possible 
owing to the setting properties of anhydrite 
fines. The dust, much of which is created in 
dry drilling with percussion tools, not only makes 
working conditions unpleasant, but it also makes 
necessary special precautions when designing 
equipment, owing to its tendency to “ pack” 
and lock bearings and other lubricated moving 
parts in machinery. : . 

When. the modernisation of the mine was 
being planned it was decided to develop an 
electric rotary equipment which would not only 
speed the work entailed in drilling shotholes, but 
would also reduce to a considerable degree the 
large volumes of dust created when using pneu- 
matic percussion drills. 

It was specified that the new equipment should 
be capable of drilling 1gin diameter shotholes 
10ft long at any position in a 24ft wide, 18ft high 
face, and at a rate of over 3000ft per shift. Other 
requirements were that two drilling units, each 
capable of exerting a maximum drill thrust of 
1 ton, should be mounted on a mobile carriage, 
and that these drills and their carriage should be 
suitable for operation by one man. 

As there was at that time no equipment 
on the market suitable for modification to 
comply with the specified requirements, the 
LC.I. engineers, working in close co-operation 
with Hardypick, Ltd., set about the development 
of an electrically driven, self-starting rotary 
drilling machine, a suitable form of tungsten 
carbide drill bit, a carriage, and a remote control 
system. The prototype drilling equipment has 
been undergoing preliminary trials in the 
Billingham mine for a few months, and we 
recently had an opportunity to see it in operation. 

To illustrate the difficulties encountered in 
developing new equipment of this kind it might 
be mentioned here that it was first mounted, as 
originally specified, on a tracked carriage. 
Before it was put into service it was found 
that unexpected geological difficulties would 
involve its operation on 1 in 4 gradients, instead 
of the anticipated 1 in 8 maximum.’ It was 
therefore transferred to a wheeled chassis, 
which meant an 18in increase of overall height. 
In ima machines this overall height will be 
redi ‘ 


The general construction of the prototype 





electric rotary drilling equipment can be seen in 
the photographs and drawings that we reproduc 
herewith. 


It is mounted on a three-axle A.E.C. “ Mam. 
moth Major” chassis having a width of gf 
and a wheel base of just over 11ft 8in. The 
chassis has an articulated rear bogie with drive 
to both axles, and for this particular application 
the rear springs have been replaced by solid 
balance beams. The diesel engine fitted to this 
chassis has been downrated from 150 b.h.p. to 
100 b.h.p. at 1800 r.p.m., in order to ensure that 
the neat diesel exhaust does not contain more 
than 1000 p.p.m. of oxides of nitrogen or 200 
p.p.m. of carbon monoxide under full-load con. 
ditions. The turning circle, as measured at the 
outer front wheel, is approximately 5Oft diameter 
which provides adequate manceuvrability for 
the equipment on the roads of the mine. Tests 
have shown that when fully loaded the chassis 
has ample power and adhesion for negotiating 
normally surfaced 1 in 4 gradients. 

A sub-chassis of suitably braced channel 
bolted to the chassis members carries the drilling 
equipment. On the front end of this sub-chassis 
is a ballast box, together with outrigger chassis 
jacks and a structure on which the jibs rest when 
the carriage is flitting any distance. The out- 
rigger jacks were fitted to prevent possible 
chassis movement due to weight transference 
to front springs and tyres, which takes plac 


under certain conditions of drilling. Thes 
jacks have been found unnecessary. 
The main electrical control box housing 


the supply switch, transformer and rectifier for 
the 25-volt d.c. lighting and control circuits 
of the equipment is mounted on the sub-chassis 
adjacent to the ballast box. This control box 
also houses the voltage regulator, instruments 
and control gear associated with the 400V, 
three-phase, 40 c/s, 20kVA alternator, origin- 
ally fitted when the carriage was on tracks. 

The drilling equipment proper is mounted 
on a 10ft 10in by 5ft 4in sole-plate, which 
is suitably stiffened underneath and is bolted 
to the sub-chassis. Each of the two turntables 
for the drilling equipment mounted on this sole- 
plate comprises a 5ft 4in diameter top plate 
to which are bolted ten roller assemblies. The 
rollers are tapered to ensure a true rolling action 
in a track ring which is welded to the sole plate. 
This track ring was formed by rolling a 6in by 
34in channel and finally machining the insides 
of the channel to the required taper. The rolles 
are arranged to only take loadings due to tilting 
moments on the turntable, a large diameter 
plain white-metalled centre post bearing being 
fitted to locate the turntable and take direct 
radial thrust loadings. 

The turntable is rotated by an arrangement 
of two single-acting hydraulic rams which, in 
conjunction with a-chain and sprockets, impart 
220 deg. of rotation to the table. The rams are 
hydraulically locked and when not in use they 
serve as brakes to prevent rotation of the turt 
table under drilling loads. The main turntable 
brake is of internal expanding design, and in it 
two moving brake shoes are pressed against 4 
stationary brake drum attached to the inn¢ 
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Rotary drilling equipment arranged for flitting, with drill jibs retracted and resting on support structure 
of vehicle chassis 


diameter of the turntable track ring. The brake 
is applied by a leaf spring which is preloaded to 
apply pressure through a lever and cam system. 
The brake is automatically released by a hydraulic 
ram whenever the turntable operation is selected. 

The main jib bearings are carried on suitably 
gussetted plates welded to the turntable top 
plate. Also mounted on the turntable either in 
cabinets or as separate items are the complete 
electro-hydraulic system, a drill motor contactor, 
and the jib roll motor contactor. On the under- 
side of the massive steel castings which form the 
jib trunnions there are pivotally attached double- 
acting hydraulic rams which are used to raise 
the jib through about 90 deg. These rams are 
hydraulically locked when not in use in order to 
resist the tendency of the thrust imparted during 
the drilling operation to move the jib. Housed 
in the trunnion castings are four bronze bearings 
which support a 6in diameter, thick-walled, 
chromium-steel jib centre tube, which forms the 
base of the jib. A 2 h.p. motor which is used to 
roll the jib on its trunnions drives throu 
epicyclic gearing, a chain reduction gear and a 
worm reduction gear, the worm of which is 
mounted on the jib centre tube. This centre 
tube is extended forwards through the trunnion 
castings and carries two cast steel spiders to 
which the jib is bolted. 

The jib is telescopic and largely fabricated from 
aluminium sections. Each jib is made in two 
halves and is designed with a space down its 
centre in which the drill assembly can nest when 
drilling holes on the jib centre line. 
gular section steel wearing strips bolted to the 
top and bottom sides of each front half jib 
are supported in bronze bearings in the main 
jib. The main jib is secured to the jib centre 
tube by steel cover straps and bolts. 

In each half jib is a 2in diameter, double-acting, 
hydraulic ram which serves to extend and contract 
the jib, and these rams can be hydraulically 
locked to resist drilling thrust. A trunnion 
bearing block which carries the drill assembly 
is bolted to the end of the front jib, and extended 
side plates are used to carry the twin 2in diameter 
egy rams which swing the drill assembly on 

jib. 

The system used for controlling the various 
motions required in positioning the drill may best 
be described by dealing with the double-acting, 
hydraulic ram used in a single motion. Each 
Port of the ram is connected through a restrictor 
valve to a pressure port on a three-position 
hydraulic valve. The restrictor valves operate 
only as restrictors to oil leaving the appropriate 
ram port and do not in any way interfere with 
flow into the ram. The restrictors serve the 
purpose of limiting the maximum speed of opera- 
tion of the ram under varying load conditions. 
Each restrictor is set to admit only a given 


portion of the total output of the hydraulic 
pump so that the remaining portion may be used 
simultaneously to operate other rams. The 
portioning of oil to each ram-operated motion 
is allocated on the basis of ensuring that when the 
drill is moved from one hole to the next the 
simultaneous operation of the necessary motions 
will be completed at about the same moment. 
The three-position hydraulic valve is operated 
by two solenoids with a spring-loaded central 
position in which the ram is hydraulically locked. 
By operation of either solenoid, pressure oil is 
directed to the appropriate side of the ram, 
whilst the other side discharges oil back through 
the valve to the tank. Relays are used to control 
the solenoid supply and these relays are controlled 
from push buttons in a control box carried by 
the operator. Although these relays have not 
been discarded they are now unnecessary as they 
were originally fitted in connection with a joy- 
stick control system later discarded in favour of 
the push-button control box. In order to prevent 
accidental selection of jib movement all the 
control circuits are supplied only through opera- 
tion of the switch controlling the hydraulic 
pump motor. 

The main control panel for the two drilling 
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jib assemblies can be seen in one of our illustra- 
tions, and on its left there can be seen the remote 
control box carried by the operator. Only one 
a control box is used and its cable is quickly 
and easily connected by a jumper plug to the 
drill it is required to operate. With this method 
of control one drill can be positioned and when 
the drilling operation has been started the 
jumper can be transferred to the other drill to 
position and start it working without loss of 
time. By using this remote control box the 
operator’ can stand wherever he likes in relation 
to the working face to position a drill at the 
required points which have already been marked 
on the face. 

What are termed “‘feeler rams,” mounted on 
each drill assembly, are essentially part of the 
jib. These rams are designed to prevent move- 
ment of the drill trunnion mounting whilst 
drilling (and thus to prevent the drill rod from 
binding in the hole) and to hold the front drill 
rod guide immovable to ensure that the hole is 
started without difficulty. In operation the 
pistons of these rams are pumped out against 
the face before drilling begins and they pre- 
load the jib to approximately 14 tons, which is 
somewhat in excess of the maximum permissible 
bit pressure. This pre-load takes up all bearing 
clearances which, together with deflection of the 
cantilever jib, results in a jib end movement of 
several inches in extreme cases. In effect the 
rams are then hydraulically locked and drilling 
started. Since the drill thrust is transmitted 
directly back to the trunnion mounting on thefront 
jib it tends to further deflect the jib. Deflection, 
however, cannot take place since each 1000 Ib 
of drill thrust merely reduces the pressure in 
the feeler rams by the equivalent of the 1000 Ib 
thrust and the jib remains in its original position 
under the original 14 tons pre-load. In practice, 
due to slight leakages in the hydraulic system 
of the jib and indentation of the face under the 
feeler rams, the fall in feeler ram pressure 
is more rapid than the increase in drilling pres- 
sure, and it has been found necessary to ensure 
that the feeler ram pressure does not fall below 
the equivalent of a 4-ton thrust, by pumping oil 
into them. : 

The construction of the electric drill assembly 
mounted on each jib can be seen in the drawing 
overleaf. It is driven by a fan-cooled motor 
which is constantly rated to give 5 b.h.p. at 
2400 r.p.m. and is mounted on the underside of 
the drill frame. A rear extension of the 
rotor shaft drives a hydraulic pump and the 
front extension drives an epicyclic reduction 
gear. Drive from the reduction gear is trans- 
mitted through a duplex chain to the lower 
feed ‘screw of the drill and then by a gear train 
from the lower screw to the upper screw. 

Spur gears splined to their respective feed 
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srews are extended to form the inner races for 
roller bearings which support the screws in a 
jjght alloy rear casing. A light alloy front 
casing carries the Timken taper roller bearings 
which support the ends of the feed screws and 

bearings serve to locate the screws axially 
and take all thrust loadings. The feed screws 
of heavy tubing are cut with a lin pitch, 
single-start, left-handed Acme thread 12ft 8gin 
jong and they have two diametrically opposite 
keyways 12ft 2fin long. The screws pass 
through the travelling head gearbox which is 
housed in a light alloy casing split in halves 
jongitudinally. : 

Sleeve gears in this travelling head are sup- 
ported on plain bearings and are keyed to their 
respective feed screws so that they rotate at the 
same speed as the screws but are free to slide 
along them. Both of the sleeve gears mesh with a 
single drive shaft which has a forward extension 
through the gearbox casing. A spline machined 
on this extension receives the drill chuck. A 
rarwards extension of the drive shaft gear has 
a dog clutch member formed on. its face and is 
counter-bored to carry the clutch shaft in a 
plain bearing bush. A dog clutch keyed to the 
dutch shaft has a gear on its outer circumference 
which meshes with the feed nuts engaging the 
threads on the feed screws. 

In operation, when the clutch shaft is held 
forward in the position shown, the drive shaft 
gear drives the dog clutch which in turn drives 
the feed nuts. With the feed screw rotating at 
(40 r.p.m., the gear train in the travelling head 
gearbox gives a rotational speed of 153-5 r.p.m. 
to the feed nuts. Since the feed screws are 
rotating at 140 r.p.m. there must be a relative 
motion between them and the feed nuts of 13-5 
rpm. and this coupled with a lin pitch left- 
handed screw gives a forward motion of 13: Sin 
per minute to the travelling head gearbox whilst 
the drill is penetrating. 

When the dog clutch is withdrawn fully 
rearward it engages stationary clutch retraction 
dogs keyed into the gearbox casing, and its 
meshing feed nuts are held stationary. The 
relative motion between feed nuts and feed 
screws is then 140 r.p.m. and this coupled with 
the lin pitch left-handed screw gives a rearward 
motion of 140in per minute to the travelling 
head whilst the drill is retracting. 

There is an intermediate position of the dog 
clutch in which it engages neither the drive shaft 
gear dogs nor the retraction dogs. This position 
is only obtainable when the travelling drill head 
retracts fully, and a clutch striker hits a rear stop 
and throws the dog clutch moving member into 
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a neutral intermediate position where it is 
retained. 

Clutch operation is normally effected through 
its lever, which is pivoted on the travelling head 
casing, and at its upper end engages the clutch 
operating casing on its centre line. The lower 
end of the lever engages a slotted block which is 
attached to an 8mm pitch chain. This chain is 
endless and by pulling it in the appropriate 
direction the clutch 
lever can be operated to 
select either forward or 
reverse travel of the 
drill head. Chain pull is 
effected by momentarily 
energising the reversible 
clutch motor which 
drives through a reduc- 
tion gear. Whilst the 
drill head is travelling 
the clutch motor is idled 
in the de-energised posi- 
tion and the clutch lever 
is pivoted in such a 
manner that the chain 
drag tends to maintain 
the clutch in the selected 
position. 

A number of Londex 
switches are attached to 
the drill frame in such a 
manner that the travel- 
ling drill head casing 
closes them in passing. 
Any one of these switches 
can be selected to 
operate the clutch motor 
and cause the drill to 
retract after drilling a 
pre-selected length of 
hole. Drilling of hole lengths varying in incre- 
ments of 6in from 8ft to 10ft may be pre-selected 
by the use of these switches. 

In the event of failure of the switches the drill 
is retracted after 10ft of drilling by the contact 
of a fixed stop attached to the drill frame against 
the clutch lever. 

As can be seen from the drawing the 
drilling thrust is obtained by the _ thrust 
developed between the feed nuts and feed screws 
being transmitted through roller bearings to the 
travelling head casing and back to the drive shaft, 
and thus the drill chuck, through Timken taper 
roller bearings. By the duplication of the feed 
nuts and feed screws the drilling thrust on the 
travelling drill head is entirely resisted by the 
feed screws, and the travelling drill head is 





Drilling equipment with jibs and drills in position for drilling shot holes in side faces of a working 
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supported in guide rails which have only to 
carry the weight of the drill head. Renewable 
cast iron wearing strips attached to the travelling 
head casing engage in the guide rails. This 
duplication of feed nuts, &c., was adopted by the 
designers despite certain operational limitations 
in order to eliminate possible ill effects which 
could result from a single feed nut drill in which 
the drill thrusts (of up to 3000 Ib) have to be 





Main drill panel and the portable push button control box used by the drill 
operator to position the assembly at the working face 


resisted as a bending moment imposed on guide 


rails. 

The drill rod is supported at the front end by a 
close-fitting sleeve which is carried in rings 
mounted in the cast steel casing, this assembly 
being termed the front rod guide. 

When the drill is in the fully retracted position 
the drill bit is withdrawn just inside the front rod 
guide. When drilling starts the guide is in close 
proximity to the face and by virtue of the 
immovable mounting provided by the drill 
carriage the drill bit is forced to start to drill 
no matter how unfavourable the face presented. 
Any contact between drill rod and sleeve causes 
the sleeve to rotate at the drill rod speed. In 
consequence the relative motion between the 
two is a forward motion of the drill rod of 134in 
per minute, which largely eliminates wear on the 
rod due to the high side loadings often present 
when drilling commences. It is emphasised by 
the designers that the development of this front 
guide in the Billingham mine in 1949 was the 
single fundamental development which had to 
be made before it was possible to proceed with 
design and manufacture of the twin-jib drill 
carriage and associated drills. 

Owing to the extreme flexibility of lin dia- 
meter drill steels it is necessary to provide an 
intermediate rod guide in order to prevent 
bowing: of the long steel. This guide is of cast 
iron and is bolted to a carrier which is supported 
in the guide rails. The carrier also serves to 
support the feed screws in bronze bushes. Four 
#in diameter rods are attached to the rod guide 
carrier and extended rearwards to pass outside 
the travelling drill head and connect to the rear 
guide carrier, which is supported in the guide 
rails and also supports the feed screws in bronze 
bushes. -With the rear guide carrier in the 
position shown the intermediate rod guide is 


’ about 5ft ahead of the drill chuck. 


In the fully retracted position a spring clip 
holds the rear guide carrier against the travelling 
head and maintains this position until 5ft of 
drilling has taken place, when the spring clip 
releases the carrier and the intermediate and 
rear guides remain stationary during the second 
5ft of drilling. The reverse sequence takes place 
on retraction and the spring clip re-engages the 
rear guide carrier in the fully retracted position. 
With the design adopted for the rod guide the 
drill rod and feed screws can be totally guarded 
in the drill frame and chance of accidents caused 
by exposed rotating drill parts is avoided. 

The drill frame is built up of 2in by 2in by in 
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the frame and carry the front and rear casings 
at their ends. These angles are tied together at 
approximate 20in intervals by 2in wide aluminium 
alloy bulkheads, which give the necessary 
torsional stiffness. The frame sides are further 
stiffened by welding small lin by lin angles in 
cross formation between pairs of bulkheads. 
The frame top is of tin plate, lightened by holes 
along its length and secured by set screws. The 
frame bottom is also of 4in plate. 

Near the centre of the frame there is a.jin 
plate box-section reinforcement which carries 
the drill trunnions, and this box section also 
provides the base attachment for the feeler rams 
which are supported in straps secured to the 
frame at their forward ends. The feeler ram 
piston-rods, already described, are extended by 
renewable tubes which project through support 
bearings attached to the front casing, and have 
at their front ends special feet which are pressed 
against the face during drilling. 


Measuring the Quality of a 
Carburising Atmosphere 

AN industrial instrument for measuring ‘the 
quality of a carburising atmosphere has been 
developed by The General Electric Company, 
Ltd., Magnet House, Kingsway, London, W.C.2. 
It consists essentially of a compartment (with a 
transparent front) inside which is an iron wire 
which is carburised in the atmosphere under 
test and cooled rapidly so that it is transformed 
to martensite. In this condition the electrical 
resistance of the wire is a measure of its carbon 
content and therefore of the carburising potential 
of the atmosphere. Values of the electrical 
resistance of the quenched wire can be directly 
related to carburising potential from a calibra- 
tion curve. One measurement takes about 
fifteen minutes. 

The carburising potential measured on the 
G.E.C. carbon gauge is the carbon content of a 
steel with which the atmosphere would be in 
equilibrium at a given temperature. For example, 
if the carburising potential of an atmosphere is 
measured on the gauge as 0-65C, then this atmo- 
sphere would be neutral to a 0-65C steel at the 
same temperature. This method of evaluating 
the quality of a controlled atmosphere is particu- 
larly useful in such processes as the hardening 
of medium- or high-carbon steel where decar- 
burisation is to be avoided, the restoration of 
carbon to surfaces of parts which have been 
decarburised during casting or heat-treatment and 
the carburisation of steel to some specific value 
of carbon content. 

Normally, the gauge is available as a panel 
mounted instrument, but where it is required for 
use on several furnaces, it can be supplied as a 
portable unit. The gauge wire runs through a 
compartment along which the carburising gas 
passes and is burned as it emerges from a nozzle 
on the opposite side of the compartment. Heating 
current through the wire is adjusted by a “‘Variac.” 
For measuring the resistance of the gauge wire 
after carburising, the voltage developed across 
it is measured for a small known value of current. 
The carburising potential of the gas can then be 
read off from the calibration chart. 

























Isle of Harris Hydro-Electric Scheme 


Tue North of Scotland Hydro-Electric Board 
has announced details of its Loch Chliostair 
(Isle of Harris) hydro-electric scheme (construc- 
tional scheme No. 35), which will produce about 
2,400,000 units of electricity annually. 
scheme provides for harnessing the waters of 
Loch Chliostair, which has a catchment area of 
23 square miles in the hills behind Amhuinnsuidhe 
on the northern shore of West Loch Tarbert, 
about 12 miles from Tarbert, Harris. A dam, 
260ft long and 30ft high, will be built at the 
outlet of the loch. From the dam, water will be 
led by pipeline, 4000ft long, to a power station 
with a capacity of 700kW situated on the bank 
of the River Eaval, into which the turbine will 
discharge. The scheme will supply electricity 
to the Board’s distribution system, which has 
been extended from Lewis into Harris. At 
present, there are diesel-engined generators of 
3600kW at Stornoway, which produced 8,600,000 
units of electricity in 1953. 



















angle members, which form the four corners of 


THE ENGINEER 


Aug. 27, 1954 


Helical Carbide Tipped Cutters 


AARTICULARS have been received of some 

interesting development work which has been 
carried out in connection with helical carbide 
tipped cutters for use in profiling operations on 
high-tensile steels and high-strength alloys in the 
aircraft industry. This type of cutter was intro- 
duced by the Boeing Aircraft Corporation of 
America, and in view of the successful results 
Short Brothers and Harland, Ltd., of Belfast, 
decided to carry out some development on the 
design in conjunction with the Production Tool 
Alloy Company, Ltd., of Bedford. The main 
objective in experimenting with the helical tipped 
cutters was to achieve a superior surface finish 
to that obtained with a straight-bladed cutter, 





Set-up for grinding radial rake on carbide-tipped helical cutter using 
“* trigger slot ” and finger 


as the distribution of the chip load (obtained by 
reason of the helix on the blade) would reduce the 
tendency to chatter, which created premature 


- crumbling and chipping of the cutting edge under 


impact—the main cause of carbide tip failure. 
The first experimental cutter produced was 
the 4gin in diameter tool for cutting over a 
length of 7in shown in the accompanying 
drawing. It was very necessary for the cutter to 
be as rigid as possible, and particular care had to 
be taken in the manner of attachment to the 
machine tool. It should be mentioned here that 
there is a tendency to pluck when cutting light 
alloys with helical carbide faced tools, unless 
ideal machine conditions and good cutter designs 














WITH TIPS. 


» GAUGE PINS BEING GROUND 
'k SIMULTANEOUSLY 


are used, and cutter spindle slackness mus; be 
practically eliminated, feeds should be free from 
jerking, and known factors relating to 
machine tool should be strictly adhereg to 
Failure to take these points into account may 
well lead to carbide tip failures, which could 
dangerous at high speeds. Where a profile or 
irregular shape is to be machined, care must be 
taken to ensure that only a small fraction of the 
cutter’s periphery is engaged in cutting at any 
one time. Much depends on the cutter diameter 
which should be as small as possible, and failure 
to observe these points will entail damage both 
to cutter and workpiece. 

The experimental cutter body was machined 
from a forging in KE 
896 in the heat-treated 
State, as a tough and 
rigid material was te. 
quired. This body was 
then machined with a 
dual attachment, incorp. 
orating both No. % 
taper and a four-holed 
nose fitting. 

It was decided to tip 
the cutter in small sec. 
tions of 2in length, and 
by altering the length of 
the tips nearest the shank 
ensure that all joints 
would be covered by the 
blade in front. These 
joints, in line of cut, were 
relieved as chip breakers, 
Brazing of the tips was 
undertaken by Produc- 
tion Tool Alloy Com- 
pany, Ltd., on the experi- 
mental cutter, which had 
a helix angle of 20 deg. 
over its 7in cutter length. 
Stress relievers were not 
used, and fractureless 
brazing was accom 
plished at the first at- 
tempt. In the procedure 
adopted when brazing 
the tips to the cutter body 
the body was first pre-heated to approximately 
250 deg. Cent., and the first tip which was also 
preheated was laid on to the seating at the arbor 
end of the cutter (the tips were given a coating 
of solder prior to brazing). The tip was then 
brazed into position by means of a blow-torch 
and fluxed at approximately 600 deg. Cent. The 
next tip went into the adjacent flute and the same 
method adopted working down the body, 
leaving 0-02in to 0-03in gap between the ends 
of the tips, After two-thirds of body had been 
tipped in this manner, the body temperature 
was allowed to drop to 150 deg. Cent. and the 
remaining tips brazed on. This was done to help 
eliminate the stress built up by the contraction 





4 4-233 dia. Holes 
END VIEW IN DIRECTION 
OF ARROW A. 


Experimental three-bladed helical carbide-tipped cutter 
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rate of the parent body. The coefficient of 
expansion of carbide is approximately half that 
of steel, and for this reason a 0-03in gap between 
each blade was filled with solder to act as a 
er. 
~ grinding the helical carbide tipped cutter 
a special method, which can be seen in the 
iflustration opposite, was devised to produce 
accurate cutting edges. When machining 
the cutter body for tip pockets, a slot, which is 
da “trigger slot,” was milled on the 
relieved faces $in from the face of tip pockets, 
using the same milling set-up. When face 
grinding the helical tips, a “trigger arm” 
attached to the grinding machine engages in the 
trigger slot in the cutter body by means of a 
locating pin. With the bed of the machine run- 
ning free in normal traverse, and a slight pressure 
in the feed wheel, a smooth pass along the tip 
can be made, the cutter twisting with the helix. 
The face is ground with the cone surface of a 
diamond cup wheel, and better results are 
obtained with the smaller sized wheels. This 
form of trigger slot is now considered to be the 
simplest method by which the helical cutters 
can be ground. Tests have shown that the slot 
in no way interferes with the chip stream, and 
provided it is situated as far as possible from the 
tip some 8 no weakening of the blade area need 
be ex . 

On the three-bladed cutters design, a further 
aid to grinding was introduced. For radial 
grinding, “ check post” positions were estab- 
lished at the tip end of the cutter. As can be 
seen in the drawing, holes jin diameter drilled 
directly opposite to the cutting edge have 2 B.A. 
holes tapped into them at right angles. Steel 
gauge pins faced with tungsten carbide tips (made 
a Slide fit in the holes) are locked by grub screws. 
Periphery grinding was carried out with these 
plugs in position, and they were removed after 
diameters had been gauged; checking from plug 
to tip. 

With the cutter bolted to the spindle of a 
Wickman spar milling machine, a run was taken 
over a light alloy component with a Sin wide 
workface, ata cutter speed of 1200 r.p.m. with 
feeds ranging from 36in.to 88in per minute, 
giving a tooth lead from 0-Olin to 0-02in. 
Depth of cut varied from }fin to jin. The 
surface finish obtained was found to be far 
superior to that obtained by the normal straight- 
bladed carbide cutter. 

Good results were also achieved by the firm 
when using a fin diameter three-bladed, 20 deg., 
left-handed helix, zero radial raked tipped 
cutter, on a particularly difficult job, which was 
made from §.65 steel heat-treated to a tensile 
strength 145,000 Ib to 156,000 Ib per square inch. 
This component required profiling after being 
hard chromed (approximately 850 Brinell). 
The component was set up on the 28in Cincinnati 
“ Hydrotel,” and was using high-speed end 
milling cutters at the rate of one per component. 
By using the helical carbide tipped cutter at 
850 r.p.m., with 6in feed on both climb milling 
and up-milling, a batch of twenty components 
were machined for one regrind. 





100MW Turbo-Alternator Set 


THE largest steam turbine built by the A.E.G. 
Company is nearing completion at its Essen 
factory. It is intended for a 1OOMW A.E.G. 
turbo-alternator, which is to be installed at the 
“ Fortuna III” power station of the Rheinische 
A.G. fuer Braunkohle und Brikettfabrikation. 

The turbine has three stages, steam being 
admitted to the high-pressure stage at 140 
atmospheres (2060 Ib per square inch gauge) and 
540 deg. Cent. (1000 deg. Fah.). Provision is 
made for rapid starting up. The condenser 
has a cooling area of 7000 square metres 
(75,300 square feet), formed by almost 100km 
(62 miles) of brass tubing. Feed heating is 
employed by bleeding off steam at five stages. 
The blades of the last stage are 600mm (23-6in) 
long and have a tip speed of 400m per second 
(1310ft per second). The total length, including 
the hydrogen-cooled alternator and the exciter, is 
28m (91 -8ft). It is hoped to have the set in opera- 
tion before the end of the year. 
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200-Ton Universal Testing Machine 


A 200-ton capacity universal horizontal testing machine has been designed and 
built by W. and T. Avery, Ltd., for the Alipore Test House in India. This machine 
has been supplied, together with a large selection of holders and clamps, for tensile 
testing of many forms of equipment such as chains, ropes, &c., as well as the 
normal run of compression and transverse specimens, bars and rolled specimens. 


FOr many years W. and T. Avery, Ltd., of 
Birmingham, has specialised in the design and 
construction of large testing machines, and we 
were recently invited to visit the firm's works to 
see a new 200-tons capacity universal horizontal 
machine built for the Indian Government. This 
machine is to be installed at the Alipore Test 
House, near Calcutta, and is designed for tensile 
testing of normal bar and rolled specimens, as 
well as compression and transverse testing of 
structural members, such as welded joists, rein- 
forced concrete beams, building blocks, &c. 
It is being supplied together with a wide selection 
of shackles, clamps, holders and other equip- 
ment for testing lengths of chain, ropes, railway 
draw gear, belting, &c. 

The general arrangement of the machine can 
be seen in the accompanying photographs, and 
the drawing we reproduce on page 292. The 
frame of the machine consists of two deep, 
channel-shaped, cast iron columns spaced 2ft 9in 


iN 


Straining end of 200-ton universal testing ma 


horizontally on this crosshead provides the means 
for straining specimens, and the outer or ram end 
of this cylinder is supported by a fabricated steel 
stand anchored to the main foundation grillage. 
The ram, which has a stroke of 2ft 6in, is ground 
to give a close sliding fit in its cylinder and, 
following the maker's usual practice with these 
large machines, no packings are employed. An 
expanding bellows is fitted to protect the ram 
from the effects of exposure and dust when it is 
extended. A heavy cast steel straining crosshead 
on the outer end of the ram is coupled through 
two tension rods to the straining holder in the 
main frame. The weight of the crosshead as it 
moves over its working stroke is supported by 
two rollers, which run on machined tracks below 
the assembly. 

At each side of the cylinder crosshead is a° 
hydraulic return cylinder and the rams of these 
cylinders push on projections on the straining 
holder to return it at the end of a test. These 





showing straining cylinder, transverse bending 


chine, 
beam, indicator and control cabinet 


apart. At one end the columns are coupled 
together by a cast steel straining cylinder cross- 
head, and at the other by a heavy cast iron head 
piece. The inner faces of the columns are ma- 
chined to form a track along which a cast steel 
straining holder moves on its two roller supports. 
Holes spaced at ift 3in intervals along the length 
of the columns take the tension pins, which are 
used to anchor an adjustable holder in any 
required position. This holder is mounted on 
four wheels and runs on the same tracks as the 
straining holder, and it is used to support and 
anchor one end of the specimens in tensile testing. 
Specimens up to 31ft 3in long can be accommo- 
dated between these two holders. 

The straining cylinder crosshead provides the 
main anchorage for the machine and is coupled 
to a steel grillage embedded in the foundation. 
The main members of the frame are supported 
from the foundations at two points along their 
length and at the extreme end by flexure plates 
which allow for compressive strains set up by the 
load. A hydraulic cylinder and ram mounted 





cylinders also serve as shock absorbers to prevent 
damage to the mechanism when a specimen 
breaks under test. 

The straining holder is designed to accommo- 
date a spherically seated platen on one side for 
compression testing and an open holder on the 
opposite side for tensile tests. For compression 
testing purposes a fixed platen is attached to the 
facing side of the cylinder crosshead. These 
platens are 12in square and the compression 
space available between them is 2ft 6in. If 
required, compression platens 20in by 24in can 
be used and their attachment reduces -the space 
to 2ft 3in. 

At the rear of the cylinder crosshead is a heavy 
fabricated steel transverse bending beam mounted 
on flexure plates to the foundation, and supported 
by four tension rods from the cylinder crosshead. 
This beam, which has a capacity of 100 tons, 
has a maximum span of 15ft and is designed to 
take specimens up to 3ft deep and Ift 6in wide, 
with a maximum deflection of lft. Two bending 
dogs are provided which can be adjusted along 
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Straining holder fitted with special wide grips for 
belting. The adjustable holder for anchoring speci- 
mens in tensile testing can be seen in the foreground 


its length. A presser foot for transverse testing 
purposes is mounted on the rear face of the ram 
crosshead. 

A self-contained pumping unit to be mounted 
in a pit below floor level supplies hydraulic 
pressure fluid for operating the machine. Its 
multiple plunger high-pressure pump supplies 
fluid up to 14 tons per square inch, to give a 
maximum testing effort of 200 tons at a straining 
speed of 5-5in per minute. This pump also pro- 
vides fluid for the return cylinders of the straining 
head, which has a return speed of 24in per minute. 
A large-delivery, low-pressure pump provides 
a means for setting the straining head in the 
direction of straining at a speed of 15in per 
minute. 

Two lever-operated piston -valves and two 
needle valves control the hydraulic system. The 
larger of these valves has three positions—a 
neutral position, in which the machine can apply 
the load under the control of the other valves ; 
a forward setting position,’in which the oil from 


‘the low-pressure pump is directed to the main 
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cylinder ; and a return setting position, when the 
high-pressure oil is directed into the return rams. 
The other piston valve is operated by a lever 
situated on the cabinet front and has three posi- 
tions: “strain,” “load hold,” and “release.” 
By operating this lever valve load application 
can be interrupted and the load maintained or 
removed at will. 

The rate of straining is regulated by one of the 
valves fitted with a back-geared indicating dial. 
This valve is specially designed to give a constant 
rate of oil flow for each setting regardless of 
change of pressure or variation in pump delivery. 
The dial indicates the degree of opening of the 
valve to enable settings to be repeated. For 
short period load holding, a vernier valve is 
provided having a finer setting than the straining 
rate valve, and it is set to balance the loss of oil 
due to leakage. 

The main controls and indicating mechanism 
of the machine are compactly arranged in a 
cabinet, which can be set conveniently close to 
the cylinder crosshead. The load imparted on a 
specimen is transmitted hydraulically to the 
indicating mechanism through a proportional 
cylinder, and the pull is imparted to a pendulum 
resistant unit. There are four chart ranges on 
the indicator and the same pendulum is used for 
each range. The selection of capacity is made by 


Straining holder with reducing shackles for testing 
chain cables in position 


setting a directional control valve which directs 
the fluid from the main cylinder into one of four 
proportional cylinders. The four indicator 
chart ranges are 200 tons, by 1 ton divisions ; 
100 tons, by 0-5 ton divisions ; 40 tons by 0-2 
ton divisions ; and 20 tons by 0-1 ton divisions. 
A conveniently situated knob is used for zero 
setting purposes, and a maximum pointer is 
fitted to the indicator glass. An overload trip 
is fitted to operate on all four load ranges. 

An autographic recorder is fitted operating 
directly from the straining grip holder. This 
recorder is mounted on the right-hand side of the 
indicating cabinet to replace a cover which 
normally protects the zero setting knob. The 
recorder drum is mounted horizontally and pro- 
vision is made for an 8in load ordinate and an 
llin extension ordinate. The load sweep of its 
recording pen is effected by an arm operated 
from the indicating rack and pendulum mechan- 
ism. The drum is rotated to record the extension 
sweeps by means of a flexible cord and pulleys, 
which transmit the motion of the straining grip 
holder. This instrument’s magnification can 
be 1 to 1 or 2 : 1, giving alternatively 1lin exten- 
sion ordinate for 1lin movement of grip holder, 
or llin extension ordinate for 54in movement 
of grip holder. 

As"already mentioned, the machine is being 
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supplied with a comprehensive selection of grips 
and holders for specimens of many kinds. The 
grips supplied for round specimens cover bars 
from 4in to 4in diameter, and tubes up to 4in 
diameter, and flat specimens up to 2in thick and 
6in wide. The holders supplied have holes to 
take tension bars up to 24in diameter, and a pair 
of pin jaw holders for testing chain tackle accom- 
modates open end links of stud link chains up 
to 4in. 

The fiddle type holders used for chain testing 
purposes are steel castings machined to fit the 
pin jaw holder of the machine, and provided with 
rollers which are guided on rails supplied or 
attached to the machine bed. The fiddles are 
designed to accommodate the common links 
of wrought iron stud link chain cable and also 
short link chain from 2in to #in diameter. The 
fiddles are used for the breaking test on short 
specimens, and for the proof test on cables 
without enlarged end links intended for use with 
lugless joining shackles. 

Wedge-design holders of 50 tons capacity, for 
hemp rope testing purposes, are provided with 
grips for accommodating ropes from 2in to 
10in circumference. Roller carriages supplied 
for insertion between the grips and the sides of 
the holders allow the grips to move longitudinally 
under the wedge action. 

Wire rope holders of the closed type have their 
split grips bored out to take the tapered capped 
end of the rope which is formed by the split 
mould provided. The split moulds are in the 
form of bored castings, located and held together 
by dowels and a clamping ring. A bush to suit 
the size of rope to be tested can be located 
in a recess in the mould and centralises the rope 
for the capping process. 

The reducing shackles supplied with the 
machine are steel castings with machined pins 
arranged to accommodate the enlarged open 
end link of chain cables made from iron and 
having a diameter not greater than 1-2 times the 
diameter of iron forming the common link. 
These shackles may also be used for testing 
short and long link chains when fitted with end 
links of sufficient size to allow the shackle pin 
to pass through. 

A range of adaptors supplied for testing 
railway fittings include a link for drawhooks, 
block for the screwed ends of drawbars, shackles 
for drawbars with eye ends, and shackles for 
testing screwed couplings. 





Tramp Iron Diverter 


WE illustrate in the accompanying photograph 
a tramp iron diverter, developed by Rapid 
Magnetic Machines, Ltd., Lombard Street, 


Birmingham, 12. The unit, which was first 
shown at the B.I.F. this year, is arranged as.a 
short-band conveyor, 24in wide, with 14in dia- 
meter pulleys, and is driven from a 1 h.p. motor 


Self-driven short-band conveyor unit with magnetic 
pulley for operation as tramp iron diverter 


by means of a roller chain. The magnets, 
located within the pulley on the left, are stationary 
and therefore do not require sliprings. Improved 
coil layout is claimed to have resulted in a four- 
fold increase in the available field strength. 
Power consumption of the unit is 1-25kW and, 
while the obtainable output depends upon the 
nature and composition of the material, it is 
claimed that the unit can handle up to 5000 cubic 
feet per hour. 








Temper Brittleness 

A coop deal of confusion is caused by applying 
the term “temper brittleness “ to all kinds of 
embrittlement shown by hardened steels on 
tempering, irrespective of its cause or origin. 
Thus, a “Metallurgical Dictionary,” recently 
published in America, quite inaccurately defines 
temper brittleness as ‘“‘Brittleness especially 
manifested by notch-sensitivity, which exists in 
certain steels as a result of a low tempering temper- 
ature”; and, in the discussion of a paper by J. F. 
Libsch, A. E. Powers and G. Bhat, the following 
definition of temper brittleness is suggested’ :— 
“‘ Any embrittlement which develops progressively 
with time during the tempering of steel, as 
evidenced by a rise in impact transition tempera- 
ture, regardless of the source or cause of the 
embrittlement.” Such a definition loses sight 
of an essential feature of temper brittleness, viz., 
its reversibility. Temper brittleness, induced in 
an originally tough steel by reheating and cooling 
slowly or by heating it within the embrittling 
range, can be eliminated by reheating it for a 
very short time above the embrittling range and 
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Fig. 1—Relationship between hardness and trans- 
formation temperature (Woodfine, from results of 
Jaffe and co-workers) 


cooling rapidly, when, without appreciable 
change in its other mechanical properties, its 
tough character or low transition temperature is 
restored. 

Mr. R. C. Woodfine has supplemented his 
recently published, excellent review of the 
subject by a note* on “Isothermal Temper 
Embrittlement and the Effect of Hardness on the 
Transition Temperature,” in which he emphasises 
the importance of distinguishing between the 
different processes which may give rise to various 
types of embrittlement. Whereas it is generally 
recognised that the embrittling range of temper 
brittleness is exceeded by a temperature of 625 deg. 
Cent., Jaffe, Buffum and their co-workers refer 
to the occurrence of temper brittleness developed 
in nickel-chromium steel by heating isothermally 
at 650 deg. and 675 deg. Cent. The steel they 
used contained carbon 0-39, manganese 0-79, 
nickel 1-26, chromium 0-77 and molybdenum 
0-02 per cent. Their results, replotted by 
Woodfine (Fig. 1), showed that the transition 
temperature of the steel, quickly cooled after 
tempering, fell to a minimum at —84 deg. Cent. 
at a hardness of R,25 (about 255 Brinell), and 
then increased with further decrease in hardness 
produced by progressively raising the tempering 
temperature above 650 deg. Cent. There was 
thus a considerable increase in the transition 
temperature after prolonged heating at 675 deg. 
Cent., and this was regarded as a manifestation 
of temper brittleness. The following figures, 
given by Jaffe and Buffum,* indicate the effect 
of pena at 675 deg. Cent., followed by water 
coo! — 


Time, Transition Rockwell 

hours temperature, hardness, 
deg. Cent. R. 
eee CN eee 
eee ee ee 
a. | ee 
BD aes wing aes “tips: aa deci ane eaten 
240 —20 bed ade Oe 


Actually, as Mr. Woodfine points out, the 
structural changes (including ferrite grain growth, 
spheroidisation of the carbide and modification 
of the partition of alloy elements between ferrite 
and carbide) produced by the treatment may 
themselves be sufficient to account for a rise in 
transition temperature. 

Another set of figures derived from a diagram 
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given by Jaffe and Buffum* is of interest. Steel 
of the composition given above was treated as 
described below with the following results :— 


Approximate 
transition 
Treatment temperature, 
W.q., water quenched ; T., tem vin deg. Cent, 
ur 


(1) W.q., 900 deg. Cent.; T., 675 deg. it. 
2) As 1: reheated 500 deg. Cent.; 48 hours w.q.... + 2 


3) As 2: reheated 675 deg. Cent.; 1 hourw.q. ... —78 
(4) As 2: reheated 675 deg. Cent.; 48 hours w.q.... —30 
5) As2: reheated 675 deg. Cent.; 240 hours w.q.... —15 
(6) W.q., 900 deg. Cent.; T., 675 deg. Cent.; 240 

I SIS: cha heres. obs: one: ope: ene —20 


The type of embrittlement shown after treat- 
ments (3) to (6) is quite different from the 
temper brittleness which occurs in the same.steel 
when reheated at lower temperatures (treatment 
(2)), and to include both under the same name is 
to confuse the issue. Temper brittleness, with a 
further rise in transition temperature, could 
doubtless be revealed by slow cooling or by 
reheating at 500 deg. to 540 deg. Cent. after 
treatment (6), but treatment (6) does not itself 
produce temper brittleness. It produces an 
increase in the minimum possible transition 
temperature, and so, in fact, reduces the suscept- 
ibility to temper brittleness as measured by 
the difference in transition temperature of the 
“tough” and the embrittled material of the 
same hardness, i.e. material which has been 
tempered at the same maximum tempering 
temperature for the same time. A more careful 
restriction of the term “temper brittleness ” 
to the reversible phenomenon, characterised by 
intergranular fracture in the brittle condition, 
would help to a better understanding of the 
fundamental changes in structure which are the 
cause of temper brittleness. 
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Attack of Iron by Molten Zinc 

In hot-dip galvanising, zinc diffuses into the 
iron, forming one or sometimes two layers of 
definite iron-zinc alloy between the iron base 
and the substantially pure zinc. The character 
and thickness of these layers is determined by 
several factors of which the most important are 
probably the temperature and time of immersion. 
Zinc melts at about 420 deg. Cent. Below 
480 deg. Cent. attack of iron by zinc is repre- 
sented by a parabolic curve, the loss in weight 
of the iron being proportional to the square root 
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Fig. 1—Loss of weight of iron in molten zinc after an 
immersion time of one hour (Horstmann) 


of the time of immersion.? It is well known that 
if the temperature of the zinc bath exceeds 
495 deg. Cent. very rapid solution of the iron 
occurs, the loss in weight is proportional to the 
time of immersion, and a galvanising kettle 
kept at this critical temperature is rapidly eaten 
away and perforated. With a further rise in 
temperature to above 530 deg, Cent. there is a 
fall in the rate of attack, which again becomes 
proportional to the square root of the time of 
immersion. It should be mentioned that the 
successive intermediate phases in the zinc-iron 
alloys are known as ¢ (containing 5-75 to 6-25 
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per cent of iron), 8, (7 to 11 percent iron), and p 
(21 to 27 per cent iron). 

A study of the severe attack of zinc on iron 
at 500 deg. Cent. has been made by D. Horst. 
mann,* who indicates the action of zinc jn g 
diagram (Fig. 1). He concluded from micro. 
scopical evidence that at a temperature below 
480 deg. Cent. a compact ¢ layer is slowly formed 
but that, owing to undercooling of the peritectic 
reaction between 8,, ¢ and the melt (Fig. 2), g 
compact € layer could not be formed in the 
temperature region of 500 deg. Cent. 
¢ phase may then be precipitated in-the liquid, 
and 8, may be formed direct from the melt. + Aj 

















"=e Iron Content Zn 


A, compact & layer formed. ; 
B, iron content in unstable equilibrium with 3, 
Fig. 2—Solubility of iron in molten zinc in the presence 
of the 8, or ¢ phase 


the same time the 3, layer already formed is 
attacked by the unsaturated molten zinc. The 
alloy layer is thus broken up so that the zinc 
melt can advance up to a fresh surface which 
suffers stronger zinc attack. Above 530 deg. 
Cent. £ can no longer be formed. The outer 
layer is then compact 3,. 

Antimony is occasionally present as an 
impurity in zinc, or it is sometimes added to the 
bath to improve spangle in hot-dip coatings, 
though it is not always regarded as a favourable 
addition because it increases the brittleness of 
the intermediate alloy layer below the zinc 
coating, and it tends to give a yellow tinge to the 
coating itself. The influence of antimony on the 
attack of iron by molten zinc has been the subject 
of further experimental study by D. Horstmann. 
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Temperature °C. 
Fig. 3—Effect of antimony on the attack of iron by 
molten zinc (Horstmann) 


The influence of antimony in the zinc bath had 
already been investigated by E. J. Daniels and 
by H. Bablik and his co-workers. According to 
their researches (in which the antimony content 
did not exceed 1 per cent), attack up to about 
480 deg. Cent. showed only a small divergence 
from that of antimony-free zinc, but at higher 
temperatures the iron was more strongly 
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attacked by zine containing antimony. The 
experimental results obtained by Horstmann are 
shown in Fig. 3. The laws applicable to the 
attack by pure zinc also applied to zinc contain- 
ing antimony. At low and at high temperatures 
the attack followed a parabolic law, at the 
jemperatures of severe attack the relation 
between loss of weight and time of immersion 
was linear. The temperature region of severe 
attack by pure zinc (495 deg. to 515 deg. Cent.) 
was broadened by antimony additions. In both 
regions of parabolic attack the final rate of 
solution was limited by the rate of diffusion in 
the [ layer. In the temperature region of pro- 
ive rectilinear attack the alloy layer broke 
apart extensively and floated as broken fragments 
in the zinc bath. The presence of more than a 
very small percentage of antimony may have a 
serious effect on the life of galvanising kettles. 
REFERENCES 
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Precipitation of Carbon and Nitrogen from 
Solid Solution in Tron 


QuENCH age hardening of steel is a precipita- 
tion hardening phenomenon due to the precipita- 
tion of carbon from a supersaturated solid solu- 
tion of carbon in «-iron, or to the joint precipita- 
tion of carbon and nitrogen from a dual solution 
of both in «-iron. Both damping capacity and 
coercive force measurements have been used by 
W. Koster and L. Bangert' in an investigation 
of the particle size of iron nitride in the precipitate 
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precipita 
saturated solid solution (Koster and Bangert) 


from a supersaturated solution of carbon 
and nitrogen in «a-iron. They used pure iron- 
carbon, iron-nitrogen and iron-carbon-nitrogen 
alloys as well as commercial basic Bessemer 
steel. These were either furnace cooled from a 
little above Acs, or quenched from different 
temperatures below Ac, and aged at various 
temperatures between 50 deg. and 250 deg. 
Cent. In Fig. 1 is shown the curve of damping 
at various temperatures of a carbon and nitrogen- 
containing iron specimen which has been water 
quenched from 710 deg. Cent. The clearly 
marked maximum at 36 ddg. Cent. is due to 
nitrogen, that at 45 deg. Cent. is due to carbon. 
After furnace cooling of an iron containing both 
carbon and nitrogen, almost the whole of the 
carbon up to a very small equilibrium value is 
precipitated. On the contrary, nitrogen, owing 
to its smaller rate of precipitation, remains for 
the greater part in solid solution. The nitrogen 
in solution is therefore given to a first approxima- 
tion by the maximum value of the damping/ 
temperature curve of the furnace-cooled specimen 
A, If the damping values of this curve are 
deducted from those of the quenched specimen, 
a bell-shaped curve is obtained, whose maximum 
value at 45 deg. Cent. corresponds to the content 
of dissolved carbon. This damping/ perature 


curve B has, however, a secondary maximum at 
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36 deg. Cent. due to the amount of dissolved 
nitrogen which the quenched specimen contains 
over and above that in the . furnace-cooled 
specimen, On the assumption that above the 
temperature of the maximum value attributed 
to carbon the effect of the dissolved nitrogen is 
very small a symmetrical bell-shaped curve is 
obtained for carbon with a maximum at 45 deg. 
Cent. The difference between this curve for 
carbon and curve B is drawn below, as curve C. 
The specimen quenched from 710 deg. Cent. 
thus contains in solid solution a percentage of 
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Fig. 2—Influence of time of heating at 200 deg. Cent. 
on the damping/temperature curve of basic Bessemer 
steel (carbon 0-07, nitrogen 0-016 per cent) after 
quenching from 680 deg. Cent. (Koster and Bangert) 
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carbon proportional to C, and of nitrogen 
proportional to N,+N,. A basic Bessemer steel 
containing carbon 0-07 and nitrogen 0-016 per 
cent, quenched from 680 deg. Cent. and reheated 
at 200 deg. Cent., gave the curves shown in 
Fig. 2. From these curves, Fig. 3 is derived, 
showing that in simultaneous precipitation of 
carbon and nitrogen from the dual supersaturated 
solution both constituents behave independently 
of one another in relation to the amount of the 
precipitated phase. From damping measure- 
ments and measurements of coercive force carried 
out in parallel, as well as by a study of structures 
with the optical and the electron microscope, 
Késter and Bangert followed the course of the 
precipitation of carbon or of nitrogen alone in 
the binary alloys, and the simultaneous precipita- 
tion of both in the ternary alloys. It 
was found that carbon and nitrogen were 
precipitated from a dual supersaturated solid 
solution in amounts independent of one 
another. On the other hand, the size of the 
nitride needles was smaller the greater the 
supersaturation with carbon. In these circum- 
stances, the growth of the nitride needles was 
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Fig. 3—Change in amount of dissolved carbon and 
nitrogen in the steel referred to in Fig. 2 during heating 
at 200 deg. Cent. (Koster and Bangert) 


hindered by the presence of numerous tiny 
sub-microscopic globules of cementite. 
Experiments on somewhat similar lines have 
been carried out by C. Wert.?. He studied the 
precipitation of carbon and nitrogen from dual 
supersaturated solid solutions by measurements 
of internal friction or damping measurements, 
and he also made some measurements of coercive 
force. Specimens were prepared of iron con- 
taining 0-015 per cent of carbon or of nitrogen, 
or 0-015 per cent of carbon plus 0-015 per cent 
of nitrogen (limits of 0-014 to 0-018 were accept- 
able). character of the damping/temperature 





295 







curve as shown in this paper is similar to that 
in Fig. 1, but with maxima at 22 deg. and 40 deg. 
Cent. From the damping capacity/temperature 
curve of the iron the fraction of the carbon or 
nitrogen precipitated could be calculated, thus : 
F=1—Q-\(t)/Q-(0), where Q-1(f) is the inter- 
nal friction after an ageing time t and Q-*(0) is the 
initial value of internal friction. The results 
for an ageing temperature of 110 deg. Cent. are 
shown in Fig. 4. It will be seen that the effect 
of nitrogen precipitation is to speed up the rate 
of precipitation of carbon. At this temperature, 
precipitation of carbon is half complete in fifty 
minutes, that of nitrogen half complete in twenty 
minutes, but that of carbon in the presence of 
nitrogen is also half complete in twenty minutes. 
At 250 deg. Cent. the order is reversed (Fig. 5). 





110°C. 














Fig. 4—Precipitation of carbon and nitrogen from 
supersaturated solid solutions at 110 deg. Cent. (Wert) 


The precipitation of nitrogen (now in equi- 
librium with Fe,N and not with Fe,,N, as at 
110 deg. Cent.) is much slower. The period of 
half precipitation for nitrogen is 130 minutes, for 
carbon less than one minute, and’ for nitrogen 
in the presence of carbon also about one minute. 
Thus, the effect of each of these elements was to 
speed up the rate of precipitation of the slower 
until it reaches that of the faster. This is inter- 
preted as being the result of easier nucleation. 
At 250 deg. Cent. only about 65 per cent of 
the nitrogen was precipitated. This was due to the 
fact that solubility of Fe,N in iron accounts for 
about 0-005 per cent out of the 0-015 per cent 
of nitrogen present. K6éster and Bangert’s 
curves for behaviour at 200 deg. Cent. (Fig. 3) 
are not inconsistent with Wert’s results. They 
show that at 200 deg. Cent. carbon precipitation 
was half complete in about six minutes and that 
of nitrogen (a little over 75 per cent of which 
was precipitated) in the presence of carbon was 
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Fig. 5—Precipitation of carbon and nitrogen from 
supersaturated solid solutions at 250 deg. Cent. (Wert) 


about ten minutes. Measurements of coercive 
force were carried out by Wert as well as by 
Késter and Bangert. With precipitation of 
carbon the coercive force showed little change, 
an increase of about 1-5 oersteds for full pre- 
cipitation. With nitrogen the increase was 5 
oersteds, but it had risen very little when pre- 
cipitation was half complete. With both carbon 
and nitrogen the initial change in coercive force 
was more like that with nitrogen alone, but it 
rose by only 3 oersteds and then fell off slightly. 
These results are more difficult to interpret 
than the internal friction data. This may be due 
to a pronounced effect of particle size on coercive 
force. The structure of the precipitates from the 
dual supersaturated solid solution is not known, 
but Wert makes a tentative suggestion that a 
carbonitride may be formed. This idea, however, 
is not supported by the work of Késter and 
Bangert. 
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SMOKING CHIMNEYS AND SULPHUR 


It is now well over eighteen months since, 
early in December, 1952, a dense fog enve- 
loped Greater London for four days. It 
was not at once appreciated that anything 
out of the way had occurred. Only slowly 
did it become apparent that during those 
four days the citizens of London had suffered 
a major disaster involving the deaths of 
3500 to 4000 people. It is a measure of the 
public and official alarm about the fact 
that there could be just as bad a disaster 
in any winter that there still continue to 
be issued documents examining facets of 
the affair or discussing ways and means 
by which further such disasters could be 
prevented. This week there was issued a 
Ministry of Health report on “ Mortality 
and Morbidity During the London Fog 
of December, 1952” ; and only a few days 
earlier Political and Economic Planning issued 
a useful pamphlet entitled “The Menace 
of Air Pollution,” designed, without enter- 
ing into technical detail, to inform the 
public about the fog, about the present 
state of the law, and about methods by 
which air pollution could be prevented. 
The Ministerial document clears up a point 
upon which clarity had been lacking. People 
in full health were neither, to any important 
extent, rendered ill by the fog or killed by it. 
They were merely inconvenienced. Deaths 
were primarily confined to people over the 
age of forty-five who were already troubled 
by respiratory or cardiovascular diseases 
and to very young children only a few months 
old. Those facts do not, of course, lessen 
in any way appreciation of the seriousness 
of the disaster. Moreover, they throw no 
light at all on the possibility that the health 
of people who were apparently only 
inconvenienced by the fog may, neverthe- 
less, have been weakened. They do, 
however, have a bearing upon any investiga- 
tions that may be carried out to determine 
what were the lethal constituents of the fog. 

Unquestionably experience of those four 





days and the publicity given to the disaster 
shocked Londoners, as the rather ridiculous 
discussions about fog-masks revealed last 
winter. But it is far easier to say that some- 
thing should be done to prevent a recurrence 
than to devise a programme under which air 
pollution could be reduced. For the law, 
alone, is almost powerless. Laws cannot be 
enforced (except perhaps under a ruthless 
dictatorship) unless the great mass of the 
community affected by them approves of 
them and is prepared not only to abide by 
them but to support authority against the 
transgressor. But unfortunately not far 
short of half of the smoke polluting the 
atmosphere in this country comes from the 
chimneys of domestic dwellings. Between 
them those dwellings produce more smoke 
than industry as a whole. It is little wonder 
then that the P.E.P. pamphlet in discussing 
the enforcement of present-day legislation 
can comment that the effectiveness with 
which the law is administered varies widely 
and that industrially “the threat to close 
down a concern and thus cause local unem- 
ployment, if smoke prevention measures are 
insisted upon, is not unknown.” For firms 
may be inconvenienced and possibly put to 
expense by the attempt to keep down smoke, 
whereas the reduction of smoke coming 
from a few industrial chimneys can effect 
little if the outpouring of domestic smoke 
is not prevented at the same time. Thus, 
paradoxically, strengthening of the law 
against polluting the atmosphere is not 
likely to be effective until smokelessness has 
been attained. For whereas within a 
smokeless zone the one smoking chimney 
is the “ odd man out” and clearly a social 
offender, the odd chimney that is not smoking 
amid a lot that are, is evidence of a social 
heroism that, for all but very heavy burners 
of fuel like power stations, verges upon the 
quixotic ! The problem is, in fact, one that 
can yield only to wholesale attack, an attack 
directed as strongly against the domestic 
grate that encourages smoke production as 
against the factory and the power house 
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chimney. That no doubt is why so much 
attention is now being given to smokeley 
zones; for they provide within limite 
areas which can, as time passes and Public 
appreciation grows, be extended, just tha 
wholesale attack on the problem that seem, 
essential. Moreover, it is only in gyg) 
zones, very probably, that industries woylq 
at all willingly submit to a law demanding 
that the design of all fuel-using devices should 
be approved by local authorities befor 
installation, possibly a very necessary law if 
smokelessness is ever to be achieved. 

But smoke is not everything. The menace 
to health in a fog probably lies not so much 
in the smoke itself as in the sulphur com. 
pounds associated with it ; and in the pro. 
duction of sulphur dioxide the smokeless 
chimneys of power stations more than equal 
the domestic grate though they fall far 
behind industry. Here there is a problem 
awaiting fuller investigation. The washing 
of flue gases is possible but expensive ; and 
the British Electricity Authority holds that 
better dilution of the gases is ensured by 
emitting warm unwashed gases from high 
chimneys than by sending out cooler, washed 
gas still containing some sulphur, which will 
be more concentrated around the neighbour. 
hood of the station. Probably the argument 
is sound under ordinary conditions ; _pos- 
sibly it is sound even under conditions of 
fog. But much depends upon the height 
of the chimney. To what height atmospheric 
‘inversion ” extended over London in the 
December fog of 1952 does not seem to be 
known. From information given in the 
Ministry’s report it may have been up to 
anything between 150ft and some 800ft. 
If the inversion extends to a greater height 
than the chimney it seems inevitable that the 
flue gases will pollute the fog. Since, in 
general, industrial chimneys are less tall 
than those of power stations, the sulphur in 
their flue gases, too, must pollute the fog 
under similar circumstances. The presence 
of sulphur in flue gases thus provides a 
problem even more difficult to solve than 
that of smoke, since the attainment of 
smokelessness does not prevent sulphur 
emission, and the washing of flue gases, 
even in power stations, is possibly uneconomic 
and certainly uneconomic industrially. That 
the Committee on Air Pollution, which issued 
an interim report last December largely 
confined to reviewing the existing situation, 
will eventually be able to recommend means 
by which smoke pollution can be progres- 
sively reduced in future (given public sup- 
port) is very probable. Whether, however, 
it will be able to suggest practicable remedies 
for pollution by sulphur compounds is quite 
another matter. 


EXPENDITURE ON ROADS 


During the past week a census has been 
taken of the traffic flowing along many of 
the major roads of this country. That 
census is not very likely to reveal anything 
unexpected. It will certainly show a sub- 
stantial increase of traffic flow since the last 
census on so widespread a scale was taken ; 
very probably it will reveal a relatively larger 
increase in lorry traffic than that in private 
cars. Certainly, though, of course, only 
by the implication of figures showing the 
rising trend, it will emphasise how. very 















are 


ex) 








954 


nuch 
Cless 
hited 
Ublic 
that 
ETS 
such 
ould 
ding 
Ould 
fore 
w if 


cw eS Ss 








Aug. 27, 1954 





urgent it is becoming to make a real start 
upon rebuilding this country’s roads. For 
many of those roads are already inadequate 
to carry the load “of ‘traffic upon them ; 
and unfortunately they are already doomed 
to having to carry progressively heavier 
fows within the next few years, before much 
can be done to improve them. Official 
reluctance to face the cost of rebuilding the 
roads—or even of maintaining them pro- 
perly—has, indeed, already created a serious 
situation. How much wiser Continental 
nations have been ! How wise, for example, 
have been the Dutch whose great new motor- 
ways we recently described in our pages ! 
js it not astonishing here that governments 
that have constantly nagged and encouraged 
industries to adopt more efficient productive 
methods, have neglected utterly the provision 
of more efficient roads ? 
Unquestionably the lack of foresight 
shown by governments in this country since 
the war has been fortified by the conviction 
present in many people’s minds that a main 
cause of accidents on Britain’s crowded 
and inadequate roads is the carelessness of 
road users. That conviction was particu- 
larly clearly expressed a month or two ago 
by Mr. Howgrave-Graham in an article in 
the Sunday Times. He remarked “ Let us not 
waste our breath screaming for better roads, 
knowing as we do (1) that we shall not get 
them for years anyway, and (2) that they are 
liable to incite bad drivers to drive more 
dangerously than they did before.” Instead, 
“Let us put first things first and consider 
how we can combat bad driving.” He 
maintained, by instancing training methods 
for police drivers, that “* by exercising at all 
times a maximum of care and courtesy, a 
driver can become in effect proof against 
accidents.” But he did admit as “an 
extremely rare occurrence” that police 
drivers do experience accidents. In that 
respect they do not seem to be very different 
from ordinary drivers who have had no such 
training ! For amongst them, too, accidents 
are of rare occurrence. Most of the accidents 
that occur on the roads, apart from very 
minor affairs in which no one is injured, 
are the first that the drivers involved have 
experienced. It is, in fact, impracticable to 
call from ordinary human beings for a 
maximum of care and courtesy “at all 
times,” not even from policemen! It is 
astonishing to us, considering how many road 
users there are and how many hazards each 


mile of an out-of-date road conceals, not. 


that there are so many accidents but that 
there are so few. Britain’s roads repeatedly 
call for road-users to make judgments of 
difficult situations, yet how seldom, not 
how often, the judgments made are suffi- 
ciently faulty to cause an accident! Gilbert 
condemned the billiards sharp to play “on a 
cloth untrue, with a twisted cue, and ellip- 
tical billiards balls.” No doubt the sharp 
so trained himself that even under those 
circumstances he could, ninety-nine times in 
a hundred, drive a ball up and down the 
table without its falling into a pocket. But 
chance would rule almost absolutely as to 
whether an average player could perform 
such a feat under the same conditions ; 
just as for the average road-user chance is 
the ruling factor as to whether in a lifetime 
he will experience an accident, the chance 
that when he, in his human frailty, happens 
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to make an error of judgment someone 
else will make one, too, an accident resulting. 
Mr. Howgrave-Graham would have us train 
everyone so highly that misjudgment would 
be rare; to raise everyone’s standard, in 
fact, to that of the billiards sharp. But the 
engineer, with a more practical understand- 
ing of human nature, has proved by experi- 
ence that a different method is both more 
feasible and more effective. He would 
flatten out the cloth, straighten the cue and 
re-turn the balls! Then all but the least 
competent and the more reckless would 
equal the sharp in their ability to drive a 
ball up and down without disaster, despite 
misjudgments of speed and angle; and it 
would become simple to pick out from the 
rest those who proved to be either incompetent 
or reckless. 

But if upon grounds of human suffering 
alone it is urgently necessary to rebuild 
Britain’s roads it is just as urgently necessary 
to do so for economic reasons. It is madden- 
ing for road engineers to know that they 
could save a very high proportion of the 
lives lost each year upon the roads—they 
have the proof in the few roads that they 
have been permitted to reconstruct. It is 
even more maddening for them to realise 
that in doing so they would be raising the 
productive efficiency of the country and 
offering to the country an investment promis- 
ing an assured return much higher than any 
comparable investment could yield to-day. 
Yet they are restrained from doing so on 
the grounds that the country cannot afford 
to spend more than a few paltry millions of 
pounds annually on its roads; an amount 
barely sufficient to maintain them, and cer- 
tainly quite insufficient to bring about the 
large-scale improvement necessary to fit 
them for that increase of traffic within the 
next few years which is already inevitable. 
Moreover, they know how long it must take 
to get started. There is ground to be 
acquired, road-making machinery to be 
manufactured. Nor is there yet any encour- 
agement to machinery makers to get ahead 
with manufacture. What is needed is the 
laying down of a programme of road con- 
struction extending into years ahead. But 
that is the kind of programme that politicians 
find it very difficult to lay down. Moreover, 
the Treasury seems to regard expenditure 
on road building and modernisation in the 
light of “ current’ disbursement, subject to 
fluctuation annually according to the coun- 
try’s financial state, whereas, in fact, it is 
obviously capital expenditure. No doubt 
it is for that reason that proposals for 
raising a capital sum in the form of a Road 
Loan have been put forward. For unless 
there can be adequate forward planning 
it is difficult to see how road reconstruction, 
which must inevitably be soon undertaken, 
can be carried out both expeditiously and 
economically. 





Obituary 
JOHN P. TAYLOR 


It is with deep regret that we record the 
death of Mr. John P. Taylor, which occurred 
at Sudbury, Suffolk, on Sunday, August 8th. 
Mr. Taylor, or “ J.P.” as he was affectionately 
known among his wide circle of friends in the 
shipping and shipbuilding press, was born 
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in Sunderland seventy years ago and was 
early imbued with a love of the sea and ships 
through his father, who was a ship’s captain 
and who was appointed later a Trinity House 
pilot for the Medway. Despite his interest 
in shipping, Mr. Taylor as a young man had 
a strong inclination to join the medical pro- 
fession, but for financial reasons was unable 
to achieve his ambition to become a doctor. 
As the next best thing he served an appren- 
ticeship and eventually qualified as a pharma- 
ceutical chemist, and as such his duties con- 
tinued to bring him in contact with ships. 
Eventually he entered journalism and later 
became the first editor of the Shipbuilding 
and Shipping Record, when that journal was 
founded in 1913, and he continued to guide the 
policy of the paper for the next forty years. 
During his years in the editor’s chair two 
world wars were fought, and those years also 
saw the transition from coal to oil fuel for 
the firing of boilers, the gradual adoption 
of the steam turbine, the introduction. of the 
diesel engine, and eventually the develop- 
ment of the gas turbine as the main pro- 


.pelling machinery for ships. 


Mr. Taylor was the author of the little 
book The Ship You Will Command, which 
was published in 1944 and in which he dis- 
cussed ships, seafaring and the shipping 
industry for the benefit and guidance of 
young men who may wish to make a career 
in the Merchant Navy. His articles on the 
Mulberry Harbour were also reprinted in 
book form with the title The Prefabricated 
Port of Arromanches. He recently acted as 
chairman of the press advisory committee 
set up in connection with the effort to raise a 
fund for the preservation of the ‘“ Cutty 
Sark” and was an early member and past- 
president of The Anchorites. Mr. Taylor 
was also an associate of the Institution of 
Naval Architects and a fellow of the Institute 
of Journalists. His long years of service 
had given him wide knowledge of all aspects 
of shipbuilding and shipowning and had 
gained for him the respect and affection of 
those engaged in the industry. 





Literature 


The Atomisation of Liquid Fuels. By E. 
GIFFEN and A. MURASZEW. London: 
Chapman and Hall, Ltd., 37, Essex Street, 
W.C.2. Price 36s. 

Ir is an interesting indication of the growing 
specialised application of engineering science 
to practical problems that a complete book is 
now devoted to the atomisation of liquid 
fuels. The range of the book has been care- 
fully restricted in that only brief mention is 
made of the fundamental properties of 
liquids, and no consideration is given to the. 
subsequent combustion processes of the 
atomised fuel. The book is entirely concerned 
with the mechanism by which an initially 
continuous jet of liquid is broken up into 
a complex spray of separate droplets. The 
systematic analysis of the properties of 
sprays given in the present book, considered 
together with the growing literature on the 
combustion of droplets, must eventually 
lead to more rational design methods for 
combustion equipment. 

The book deals first with the mechanism 
of distintegration of liquid jets, developing 
from fundamental concepts the relations for 
penetration and atomisation in both laminar 
and turbulent flow. The characteristics of 
the spray are discussed with respect to cone 
angle and also to the size and uniformity of. 
the spray. The effect of the type of atomiser 
on spray properties is considered and a 
simple theory is developed for the important 
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case of the swirl atomiser, based largely on 
Taylor’s treatment. The effect of practical 
variables is covered by the logical treatment 
of the influence of liquid properties, and of 
the physical properties and velocity of the 
gaseous medium into which the spray is 
directed for both swirl and plain atomisers. 
The special problems of spray development 
and of intermittent sprays are discussed in a 
separate chapter. A _ particularly useful 
section deals with correlation of spray data 
by dimensional analysis. The authors’ special 
experience in experimental spray analysis 
is apparent ; the critical review of this field 
in some forty pages is admirable. The 
authors have exercised discretion in the 
selection of references, conveniently grouped 
in an alphabetical list at the end of the book. 

The book will be of value to those con- 
cerned with the design or experimental 
development of combustion systems for 
engines, gas turbines, or oil-burning furnaces. 
The post-graduate student will find the book 
most useful as a survey of the field in very 
readable form, and also as a guide to the 
original literature. The book is very clearly 
printed and great.care has been taken in the 
reproduction of diagrams and spray photo- 
graphs. The work fulfils in the field of liquid 
atomisation the very real need for a guide to 
basic principles and performance not readily 
apparent in the vast literature of the subject. 
That this work has been prepared by experts 
in the field adds to its authority and value. 


Mathematics in Action. By O. G. SUTTON. 
London: G. Bell and Sons, Ltd., York 
House, Portugal Street, W.C.2. Price 16s. 

THERE can be no doubt that mathematics 
plays a large and important part in applied 
science. There is, however, a tendency to 
regard it as a specialist role understood only 
by the expert. That this need not be so is 
shown by Dr. Sutton in his Mathematics in 
Action. He gives a view of the part played 
by mathematics in the work of the physicist 
and engineer in such a way that methods and 
results can be appreciated without considera- 
tion of the detail which is the task of the 
mathematician. 

The author has had a very wide experience 
in applied science and has held a number of 
important appointments. During the war he 
was chief superintendent of the Radar 
Research and Development Establishment 
and later became scientific adviser to the 
Army Council. He has been dean of the 
Royal Military College of Science and 
Bashforth professor of mathematical 
physics, and is now director of the Meteoro- 
logical Office. He has chosen to illustrate 
his theme with subjects in which he has him- 
self been engaged, namely ballistics, waves, 
aerodynamics, statistics and meteorology. 

As an introduction to the essays on these 
subjects there is a discussion of the task of 
the mathematician. Apart from the obvious, 
but none the less important, task of con- 
structing empirical formule for the succinct 
expression of physical observations, mathe- 
matics has the main role of providing solu- 
tions to idealised physical problems. The 
tools which the mathematician uses for this 
purpose are then considered. In one compre- 
hensive chapter the whole range of mathe- 
matical accoutrement is covered, from arith- 
metic to differential equations. In con- 
clusion some of the important equations are 
listed and explained. The treatment of this 
chapter is of necessity descriptive and 
general. For. many readers a great deal will 
be considered elementary ; there will, how- 
ever, be others who will break fresh ground. 
They will discover how mathematical tech- 
niques are applied to the solution of physical 
problems, and possibly see for the first time 
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the object of their efforts in the essential 
groundwork of mathematics. 

Dr. Sutton has taken “ Ballistics” as his 
first illustration and deals with external 
ballistics—the flight of the particle through 
the atmosphere. The calculation of tra- 
jectories, taking into account the drag of the 
atmosphere, is the problem which confronts 
the applied mathematician. Siacci’s solution 
of the ballistic equation is given as an example 
of how this task is performed. There is a 
typographical error in equation (11), where 
V* is written instead of V*. The more 
accurate step-by-step integration method is 
also explained with an example of the 
detailed calculations involved. To under- 
stand this completely the reader requires 
familiarity with the processes of numerical 
analysis. The chapter concludes with a 
brief account of this subject and the use of 
calculating machines. 

The next chapter is rightly entitled “* An 
Essay on Waves,” for it contains, not the 
usual mathematical treatment of wave- 
motion, but an account of the many ways 
where this concept is used as the mathe- 
matical language of physics. Very clear 
explanations, with examples, are given of the 
use of Fourier series and Fourier integrals. 
The relation between pulse width and fre- 
quency bandwidth of a radio signal is 
explained, and the idea of indeterminancy 
introduced. This leads to a brief outline of 
the quantum theory, de Broglie’s “ elec- 
tron wave” and Heisenberg’s uncertainty 
principle. Eigenfunctions and wave mech- 
anics are introduced by consideration of the 
standing waves on a stretched string. Finally, 
the shock waves of supersonic flight are 
described. 

Aerodynamics affords a good example of a 
complicated subject where mathematics can 
make substantial contributions by means of 
approximations and idealisations. It is 
paradoxical that, although flight would be 
impossible if air possessed no viscosity, the 
mathematical theory of flight is best under- 
stood by idealising the problem to the con- 
sideration of steady irrotational motion of 
an incompressible inviscid fluid. Dr. Sutton, 
by presenting a clear physical picture of the 
process, gives a good account of the mathe- 
matics of flight. Joukowski’s solution of the 
two-dimensional aerofoil problem is given 
and it is shown how, by means of conformal 
transformations, results can be obtained for 
practical wing shapes. The case of aerofoils 
at supersonic speed is also covered. 

In an account of statistical theory are 
included applications to problems of distri- 
bution and dispersion, correlation, sampling 
and significance. Simple practical examples 
are given to illustrate the use of the normal 
statistical parameters and the results that 
can be obtained from them. 

Weather forecasting is not usually asso- 
ciated with mathematics. In the last chapter 
of this most interesting book there is an 
account of how the idealised problem of pre- 
diction can be made to depend on the 
solution of complicated mathematical equa- 
tions, the progress that has been achieved in 
this direction and the essential limitations of 
mathematics applied to meteorology. 

Dr. Sutton has the reputation of being a 
very good lecturer on mathematical subjects 
with the facility of clarifying complicated 
processes and explaining them by means of 
physical illustrations and analogies. This 
technique has been adopted in this book. 
All the mathematics is simply explained and 
accompanied by clear physical descriptions. 
The analysis is presented in such a way that 
the general method and results can be under- 
stood without following the detail. A 
number of examples of the detail of the 
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mathematical analysis are collected jn an 
appendix. Very good diagrams and Sketches 
throughout the book add to the lucidity o 
the exposition. It should have an appeal to 
a wide range of readers, including those with 
little mathematical knowledge, the physic, 
and engineering student and the graduate. 
all will find some topics of interest and 
enlightenment. 


SHORT NOTICE 


Crystal Rectifiers and Transistors. Edited by 
M. G. Say, Ph.D., M.Sc., M.LE.E. London: 
George Newnes, Ltd., Tower House, South. 
ampton Street, Strand,.W.C.2. Price 215 
This book is designed to give the electrical 
engineer a brief survey of progress in the develop. 
ment of crystal rectifiers and transistors. | 
opens with a short account of semi-conductor 
and their characteristics. Later chapters of the 
book deal with silicon and germanium recti 
the point-contact transistor or crystal triode 
multi-electrode transistors, the junction transistor 
and the photo transistor. Two kinds of apparatys 
for testing transistors are described. Fj 
there is a chapter on the possible applications of 
these devices, for example, in microwave equi 
ment and television receivers, and in telephonic 
relay and repeater equipment. 
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Electric Power Stations. Volume One. Fourth 
edition. By T. H. Carr. London: Chapman and 
Hall, Ltd., 37, Essex Street, Strand, W.C.2. Price 70s, 

Hydro Power Engineering. By James J. Doland, 
U.S.A.: The Ronald Press Company, 15, East 
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Chromium Plating. By P. Morisset, J. W. Oswald, 
C. R. Draper and R. Pinner. Middlesex: Robert 
Draper, Ltd., 83-85, Udney Park Road, Teddington. 
Price 78s. 

Worked Examples in the Theory of Machines. 
By R. McVie. London : Hutchinsons Scientific and 
a Publications, Stratford Place, W.1. Price 


Structural Tests in Still Water on Welded Dry 
Cargo Ship “‘ Ocean Vulcan.” Report No. R.6 of 
The Admiralty Ship Welding Committee. London : 
Her Majesty's Stationery , York House, Kings- 
way, W.C.2. Price 30s. 





Letter to the Editor 


(We do not hold lve. the 
ourselves nas oe a opinions of our 


ENGINEERING DESIGNERS 


Sir,—It was interesting to read your account 
of Professor M‘Ewen’s recent lecture on 
‘“* Engineering Designers.”” Everybody who is 
experienced in design work will agree with him 
when he argues that designers should be paid at 
least as well as salesmen. In fact, one could 


‘go further and suggest that an engineering con- 


cern would collapse in a short while if it tried to 
function without designers ; moreover, such 
officials as chartered accountants, price control 
officers and representatives are all dependent on 
what the design office produces in the shape of 
satisfactory designs. 

Until recently the status of designers in this 
country was looked after by a trade union, 
affiliated to the T.U.C, I consider this is one 
very good reason why their status is low. 
Obviously company directors lump this trade 
union in with all the other manual workers’ 
unions and often try to treat it in a similar way. 
Other professional men have their status safe- 
guarded, such as doctors by the British Medical 
Association, which, of course, works on behalf 
of qualified persons only. The time has surely 
come for qualified engineering designers to 
manage their profession in a similar manner, or 
better. E. W. J. TRILLo 

Cheltenham, August. 
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Aeroplane and Armament 


Experimental Establishment 


AST week, at the invitation of the Ministry of 
} Supply, a brief visit was made to the Aeroplane 
ud Armament Experimental Establishment at 

mbe Down, to see some of the work carried 
wut and equipment used at this official testing 
wntre for new aircraft, armament and equip- 
gent for the fighting Services. This establish- 
nent had its origin some thirty-seven years 
ina specialised flying unit at Martlesham Heath, 
yhich was set up to carry out acceptance trials 
o aircraft before they were released for general 
ye in the Services. With the development of 
jircraft, their advances in performance, and the 
igreasing complexity of their equipment, the 
ie and responsibilities of the establishment 
jwve grown. To carry out its most essential 
york in determining the qualities of new 
iscraft and equipment, the establishment 
is now staffed by a large number of highly 
qualified civilian scientists, engineers and tech- 


sicians, as well as by Service test pilots, . 


sit crew, Maintenance personnel and specialist 
oficers. The Service and civilian personnel work 
dosely together to ensure that whilst Service 

irements are taken fully into account, 
sientific knowledge and techniques are used to 
the best effect in carrying out tests and collating 
information of value for the design of future 


aircraft. , 

The head of the establishment is a R.A.F. 
officer of air commodore rank and the majority 
of the flying personnel are seconded from the 
Royal Air Force or the Royal Navy, who have 
a experimental squadron integrated within 
the establishment. There is also a supple- 
mentary civilian test section, which flies and 
maintains ai t engaged on longer term 
research investigations and certain civil aircraft 
on test work. The general management of the 
sientific and technical work is under the direc- 
tion of the chief superintendent, a civilian 
sientist, who is responsible for planning and 
supervising all the flight trials. The majority of 
the scientific and technical staff are civilians, 
but certain Service officers with specialist 
qualifications are included. 

The airfield at Boscombe Down is laid out and 
equipped to operate all types of aircraft under 
development, and its main runway is 3400 yards 
long by 100 yards wide. This airfield is equipped 
with the latest forms of approach aids, ranging 
from simple observation posts to instruments for 
the observation and recording of aircraft both 
in flight and on the ground. The main hangar 
is 200ft long, 250ft wide and 60ft high, and let 
into its floor is a precision weighing equipment 
capable of dealing with aircraft up to 120 tons in 


weight. This hangar, which can be seen in one 
of the photographs we reproduce on this page, 
is also used for installing test.equipment on new 
— and for their modification, &c., for 
trials. : 

For preflight testing of such things as escape 
facilities and jettisoning atrangements on air- 
craft the large blower tumnel, illustrated on 
this. page, has been installed. This device 
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craft. Similar full-scale tests are made with 
escape hatches, jettison tanks, &c., to check their 
a when released from an aircraft in 

i t, 

The establishment works in close co-operation 
with manufacturers engaged in the development 
of new machines, and when a prototype is 
delivered to Boscombe Down tests are first made 
to check its handling qualities. The object of 
these tests is first to ensure that the aircraft has 
no vices which might cause a high accident rate 
in service, and secondly, to ensure that it will 
adequately fill the role for which it is designed. 
All aspects of the handling characteristics are 
covered from stalling and spinning to behaviour 
at high Mach number, and emphasis is placed 
throughout on the ultimate operational use of 


Pre-flight testing blower tunnel in use to determine behaviour of an aircraft hood when jettisoned 


is designed to project an air jet which simulates 
air speeds of up to 300 m.p.h. on full-scale 
equipment anchored in front of it. During the 
visit to the establishment this equipment was 
demonstrated by showing the behaviour of a hood 
when released from the cockpit of a machine in 
an air flow equivalent to a speed-of 250 m.p.h. 
The path followed by the hood was recorded by 
high-speed cameras from the moment it was 
released until it was completely clear of the air- 


sg/qeaarnent 


Main hangar at Boscombe Down. This 200ft by 250ft building has equipment for precision weighing of aircraft of up to 120 tons 
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the aircraft. Extensive measurements are made 
to back the pilots’ impressions, to help in under- 
standing any deficiencies which may be found and 
to assist in making recommendations regarding 
any improvements which may be possible before 
the aircraft goes into service. 

A modern aircraft is a particularly compli- 
cated piece of machinery and it is important to 
ensure that it can be maintained in good order 
without excessive expenditure of manpower, and 
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that all the devices used to make it an efficient 
fighting machine are capable of operating satis- 
factorily. Comprehensive tests are therefore made 
at Boscombe Down to check the operation of 
such things as the cabin pressurisation, fuel, 
hydraulic, pneumatic and electrical systems, the 
hood jettisoning arrangements, &c. Aircraft 
are also examined from the point of view of ease 
of servicing. Intensive flying trials during which 
aircraft are flown as intensively as possible under 
simulated operational conditions are also done 
at an early stage in order to see whether any 
defects are likely to develop in service. 

The development of the instruments and 
techniques required in its work is also an 
important part of the work of the establishment, 
and large workshops and laboratories are fully 
equipped for the development of the special 
gauges, indicators and recorders required in 
flight testing. Although much of this equip- 
ment is purchased from manufacturers and 
adapted, the establishment has of necessity to 
design and construct quite a large amount of 
equipment to suit its own special requirements. 
The laboratories and workshops are also equipped 
for the calibration and testing, as well as the 
development, of radio, radar, navigational, 
photographic and other apparatus. 

The success of a military aircraft is, of course, 
just as dependent on the effectiveness of its 
armament as on its flying qualities, and compre- 
hensive trials are conducted by the armament 
division of the establishment to ensure that the 
armament installations are satisfactory. On 
fighter aircraft tests are made to ensure that the 
guns can be fired under all likely conditions of 
flight and over extreme ranges of temperature ; 
that the blast and vibration do not adversely 
affect the aircraft itself or any of the equipment 
it carries ; that toxic or explosive gases do not 
constitute a hazard ; that the weapon can be 
aimed and sighted and fired accurately ; that 
spent links and cases can be disposed of safely ; 
and that the guns can be adequately serviced. 
In the case of a bomber it is necessary to check 
that the bombs can be handled, loaded and 
dropped effectively. In the course of these tests 
it is necessary to make extensive measurements 
of rate of fire, gas concentration in gun bays, 
gun sight accuracy, &c., and the development of 
the electronic and electro-mechanical devices 
needed in order to make these measurements 
forms an important part of the work of the arma- 
ment division. 





Bi-Centenary of William Murdock 


WittiAM Murpock was born in August 
200 years ago ; but despite his fame as the inven- 
tor of coal gas, his importance in the develop- 
ment of the steam engine and his sterling qualities 
which did so much for the firm of Boulton and 
Watt, it seems that the bi-centenary of his birth 
is considered of much less importance than the 
centenary of his death in 1839. No notices of 
celebrations have reached us either from Ayr- 
shire, where he was born, or from Cornwall or 
Birmingham, where he lived and worked. 

Murdock was the son of a miller and mill- 
wright, of Bellow Mill, Lugar, near Old Amnock, 
Ayrshire. In 1777 he sought work at the Soho 
Works, was interviewed by Matthew Beulton 
and was engaged at a wage of 15s. per week, 
partly, at least, on the strength of having a 
wooden hat! He had produced it on an oval- 
turning lathe made by himself. Two years 
later he was sent to Cornwall by the firm as an 
erector at 21s. per week and proved a most 
energetic and loyal servant, reiusing all tempt- 
ing offers to leave. At Redruth, where he 
lived, he married in 1785 a daughter of Captain 
Paynter, and here five years later he was left a 
widower. It was at Redruth that he invented 
the sun and planet gear (patented by Watt) to 
overcome the patent of the crank as applied to 
steam engines, as well as an iron cement, which 
was manufactured at Soho for many years. 
Here, too, in 1792, he made his first experiments 
with coal gas, devising a gas lantern for himself 
using a bladder as a gas-holder. Independently 
both he and Trevithick made successful models 
of steam road carriages, but Murdock was 
dissuaded by both Boulton and Watt from 
developing this invention. 

In 1798 he left Cornwall for good and returned 
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to Soho Works, his salary being raised to £300 
per annum in 1800. Here he successfully com- 
pleted the production of a vertical boring mill 
and the year following patented the “D™ 
slide-valve and other inventions relating to steam 
engines, following this with the invention of 
the eccentric and strap for valve operation, 
which he did not patent. He produced coal gas 
at Soho on a commercial scale and the works 





William Murdock 


were illuminated by it in 1802 to celebrate the 
Peace of Amiens. Six years later he read a 
paper on the use of coal gas to the Royal Society 
and was presented with the Rumford Gold 
Medal. He invented a boring machine to pro- 
duce stone water pipes, utilised compressed air 
to drive an engine and a lift in the Soho Works, 
fitted pneumatic bells to his own house at Syca- 
more Hill, and introduced hot water heating 
for the baths at Leamington Spa and for his 
son’s conservatory. When Watt retired Murdock 
was given a salary of £1000 per annum; he 
himself retired in 1830, living the remainder of 
his life at Handsworth and being buried at the 
parish church there in 1839. 

To the best of our knowledge no life of him 
has ever been written. It is an omission which 
should be remedied as soon as possible. 

Our picture of William Murdock is reproduced 
from an original by Graham Gilbert in the City 
of Birmingham Art Gallery. 





Valleyfield Colliery Reconstruction 
hemes 


A MAJOR reconstruction scheme has been in 
progress for several years at Valleyfield Colliery, 
near Dumfermline in Fifeshire, and the sinking 
of a new shaft is projected. An inauguration 
ceremony took place at Valleyfield on August 
11th last. The transport arrangements on the 
surface and underground have now been re- 
organised and 2-ton mine cars introduced. 
Change-over to the use of mine cars took place 
during the July holiday period. The scheme 
involved the reconstruction of the pithead 
arrangements and the installation of equipment 
for controlling and decking the mine cars. 

A transporter carfiage system is used to 
transport cars from the shaft to the tipplers. 
The cars are decked into the cages and tipplers 
by pneumatic rams. The coal from the tipplers 
is belt. conveyed to the existing screening plant. 
Underground, the scheme consisted of enlarging 
the pit bottom and the main haulage roadways. 
Balanced rope haulages haul the coal from the 
dip workings to the main crosscut level mine 
where diesel locomotives haul the. mine cars to 
the pit bottom. A new main ventilating fan of 
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250,000 cubic feet capacity, situated at the 1 

of the surface mine, will provide sufficient venti C 
tion to enable additional coal face room to " 
developed and brought into production The 
output will thus be increased from 1000 tons ; 
1600 tons daily. 0 


THE NEw SCHEME 


A considerable proportion of the coal 
still to be worked in the Valleyfield mineraj field 
is of a quality suitable for coking or blending 
As the existing colliery facilities cannot Produce 
more than 1600 tons daily, it has been decided 
to sink a new No. 3 shaft and to enlarge ang 
deepen the existing No. 2 shaft so that an yhj. 
mate daily output of 3600 tons can be Produced 
—1600 tons from No. 1 shaft and 2000 tops 
from No. 3 shaft. Eventually the total Output 
will be wound up No. 3 shaft. cond 








The operational areas lie mainly under theft whic 
Firth of Forth where the seams are in the Lime. B corre 
stone Group. Practically every seam to je § qvail 
worked outcrops to the east of the shaft and the B dary 
general dip of the strata is in a westerly direction (194: 
There are nine workable seams varying in thick. § of / 
ness from 36in to 120in, and providing estimates § houn 
reserves of 114,000,000 tons to the 500 fathoms § press 
horizon. addit 

No. 3 shaft will be sunk initially to a depth of 8 turbs 
375 fathoms from the consolidated bing, an area B houn 
which has been reclaimed from the Firth to the ® saint 
south of the existing shafts. It will be 22ft ink sugg 
diameter, concrete lined and equipped with rope ft impr 
guides and two 104-ton skips. The proposed empl 
design of the headgear and winder will be the tunn 
first of its kind in Scotland. The headframe® theo 
will be a prestressed concrete structure supporting excel 
a friction drum winder. devel 

No. 2 shaft will be enlarged and deepened tof blade 
375 fathoms with similar dimensions to No, 3§ adva 
shaft. It will be used for man winding as well 
as for stone and material winding and will be 
equipped with rigid rail guides and two single By 
deck cages. This shaft will also be the upcasi cons 
with ventilation insets at the 275 fathom level, inves 
A new exhausting axial flow fan will replace the effici 
existing Sirocco fan. as P 

The Torry Mine project, which is now nearing diate 
its completion, will be serviced from Valleyfield F retic; 
Colliery, which will then handle 4000 tons per temp 
day. Considerable modifications will be made 1250 
to the existing surface layout. New administra- set, ] 
tive buildings, workshops and stores will bef therr 
erected and the baths building will be extended. § 4¢ p 
The rail sidings will be considerably extended, B from 
involving a diversion of the public highwa.— 7), 
The total output of 4000 tons daily will be bel B jp. g 
conveyed, from the skips at No. 3 shaft and from 
the mine car tipplers at No. | shaft and Torry 
Mine, to a new preparation plant. This will 
consist essentially of two Baum units and froth 
flotation plant designed to eliminate hand clean- 
ing of all coal below 7in size. Ultimately all 
winders will be electrically driven, the existing 
boiler plant dismantled and the power supply 
obtained from the South East Scotland Electricity 
Board. 

The No. 3 shaft workings, which will be entirely 
separated from the workings of No. | shaft, wil 
be laid out on the horizon mining system to 
extract the coal in all the seams between the 
375 fathoms and 275 fathoms horizons. From 
No. 2 and 3 shafts long stone mines will be driven 
on these horizons to reach the seams. Because 
of the large quantity of air required these mines 
will be duplicated. The 375 fathom mines wil 
be used for coal haulage and intake airways 
while the upper horizon mines will serve % : 
return airways and for man riding and materials Varia 
transport. The levels will be serviced by dies the b 
locomotives and 34-ton mine cars from centril of wr 
loading points. Modern plant will be installed §j aime 
in the pit bottom for handling the mine cars and THE 
loading the skips. 

When in full production approximately 2100 
men will be employed producing 3600 tons off§ The 
coal daily, at an estimated output per manshifi rem 
of 35 cwt. a 

small 

Batrery ELEcTRIC VeHICLES.—On September lth 9 Princ 
Brush Coachwork, Ltd., of Loughborough, jointly wit) Hallic 
J. R. Alexander and Co., Ltd., will open in the <7 = 


rooms at 264-286, Great Western Road, Glasgow, 
an exhibition of battery electric vehicles, which 
continue for the two ensuing days. 
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Convective Heat Transfer to Gas 
Turbine Blade Surfaces 


ml o 

wD. 0. WILSON Se PA end tee 7A POPE, 

In this paper, published by the Institution of 
Mechanical Engineers for written discussion (con- 
tributions to reach the Secretary by September 
30th), results are given of experiments into the 
yariation, with chordwise position, of the heat 
transfer between the surface of a typical gas 
turbine blade in cascade and in the air stream. 
The principal variables investigated are the blade’s 
Reynolds number and the incident angle of the 
air stream, while the air/temperature ratio of the 
blade is kept near unity. It is shown that, with 
certain provisions, the results should be broadly 
applicable to similar blades under normal operating 
conditions. The full paper, only extracts from 
which are printed here, shows the extent of the 
correlation of results with values obtained by 
available theoretical methods. The laminar boun- 
dary layer heat transfer theory due to Squire 
(1942) gives good agreement, but the predictions 
of heat transfer in the regions of turbulent 
houndary layer flow, particularly under negative 
pressure gradients, leave much to be desired. In 
addition, knowledge of conditions at transition to 
turbulence and at laminar separation of the 
houndary layer is scanty, with consequent uncer- 
tainty in any overall heat transfer forecast. Minor 
suggestions in this respect have resulted in slightly 
improved correlations. The experimental method 
employed involved the manufacture of a wind 
tunnel having a form of contraction based on the 
theoretical work of Cheers (1945), which gave 
excellent results; also a novel process was 
developed for the manufacture of the cascade 
blade, which, it is considered, possesses certain 
advantages over the more traditional methods. 


INTRODUCTION 


By raising the upper temperature limit by any 
considerable degree, gas turbines would be 
invested with such significant improvements in 
efficiency and compactness that their adoption 
as prime movers in many fields would imme- 
diately be economically attractive. In a theo- 
retical study of the effect of increasing the 
temperature before the first row of blades from 
1250 deg. to 2200 deg. Fah. in a typical two-shaft 
set, Brown (1950) has shown that the optimum 
thermal efficiency would be raised from 33-5 to 
46 per cent, and the specific mass flow reduced 









from 62 lb to 22 Ib per h.p. per hour. 
The task of providing efficient cooling would 
be greatly simplified by a knowledge of the 





Fig. 1—Cascade notation 


variation of heat transfer round the surface of 
the blade, about which little is known at the time 
of writing this paper. The present research was 
aimed at increasing this knowledge. 


THe EXPERIMENTAL DETERMINATION OF HEAT 
TRANSFER 


The Experimental Approach.—The surface of a 
model cascade blade was composed of electrical 
heating elements applied in the form of thin 
sitips running in the spanwise direction with 
small gaps between them for insulation ; in 
Principle, the method is that of Bryant, Ower, 
Halliday and Falkner (1928) in their experiments 


* Gas Turbi - 
peay, Lid” pe Covenant Engineer, Brush Electrical Com 
its of Civil and Mechanical Engineering, 
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on aeroplane wings. By adjusting the power 
inputs to the heating strips so that a uniform 
surface temperature was reached, internal con- 
duction was eliminated and the heat input was 
therefore dissipated by convection, whereupon 
a knowledge of the heat input, blade surface 
temperature and air temperature enabled the 
heat transfer coefficient to be calculated. In most 
respects the tests conformed to the normal 
practice of aerodynamic tests on turbine blades. 
The single, heated test blade was fitted at the 
centre of a cascade of five blades of similar 
shape, which was mounted at the outlet of a low- 
speed wind tunnel. The mounting frame and 
entry walls to the cascade were arranged so that 
the whole cascade could be rotated in the air- 
stream, to give varying angles of attack of the 








incident air stream, and instrumentation enabled 
the air conditions upstream and in the wake of 
the cascade to be determined. 

A neighbouring blade to that being heated 
incorporated thirty surface pressure measuring 
holes ; the readings obtained were used to deter- 
mine the stream velocity through the cascade, 
which was necessary in finding the kinetic tem- 
perature of the air and also used in the theoretical 
calculations. 


Test PROGRAMME 


The two principal variables of interest to the 
turbine designer are the Reynolds number of the 
blade and the gas inlet angle. 

The ranges chosen for investigation were : 
Reynolds number (U,c/v) from 1-°8x10° to 
7x 10° ; air inlet angle «») from 0 deg. to 50 deg. 

In addition, heat transfer tests were carried out 
to determine the effects of increased turbulence 


Notation. (See also Fig. 1.) 
c—Blade chord. 
G—A function of z and Pr. 
g—Acceleration due to gravity. 
h—Heat transfer coefficient. 
i—Incidence. 
k—Thermal conductivity. 
Nu—Nusselt number (he/k). 
Pr—Prandtl number (v/a). 
p—Static — 
Re,—Reynolds number (U,c/v). 
St—Stanton number (Nu/Re . Pr). 
s—Blade pitch. 
T—Temperature, absolute. 
t—Time. . 
U—Velocity in free stream. 
u—Velocity within boundary layer. 
x—Distance along blade surface from stagnation 
point. 
y—Distance along line normal to blade surface. 
«—Thermal diffusivity. 
oe with axial direction of cascade, at 


6v—Temperature equivalent of velocity—(U/147)* 
deg. Cent. for air, where U is in feet per sec. 

v—Kinematic viscosity. 

p—Density. 

Subscripts. 

w—Value at wall boundary. 

0—Value at inlet to cascade. 

1—Value at free stream round blade surface. 
2—Value at exit from cascade. 
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in the inlet air stream, and of an increased blade 
surface roughness. 

The blade form is based on a profile known as 
T6, and having a camber and setting typical of a 
50 per cent reaction blade. The inlet and outlet 
angles are 30 deg. and 60 deg. respectively, and 


TABLE I—Details of the Test Programme 














| 


Air | 
inlet Fig. Reynolds number for each test ( x 10°) 

le,| No. | 

0 | ia | 6-92 | 5-53 £Ag 2 | 
25 6 | 6-725) 5-41 | 3-42 | 2-16 | 1-685 
30 c | 6-75 5-17 | 3-02 | — | 1-84 
35 d | 6-80 | 3-27 | 3-15 | 1-98 | 1-70 
50 e | 663 | 512 | 3-2 | ee eos 





the cascade configuration, which has been aero- 
dynamically tested by the National Gas Turbine 
Establishment (Bridle, 1949), is given in Fig. 2. 


RESULTS OF EXPERIMENTS 


Definition of Experimental Quantities. (a) Strip 
Area.—The effective convecting area of each 
strip was taken as the width of the strip plus half 
the width of the gaps on either side over the 
central 6in, which was treated as the test length. 

(b) Blade-to-Air Temperature Difference—The 
form given by Andrews and Bradley (1948) was 
taken :— 

Trin =T static + 9° 856, 
where 6, is the temperature equivalent of the 
velocity outside the boundary layer. 

(c) Radiation Effects.—The radiation from the 
blade to the surroundings, having a temperature 
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Distance Along Surface from Leading Edge 
Fig. 3—Effect of incidence on the static pressure 
distribution 


ratio between them of about 1-03, was treated as 
negligible. 

(d) Plotting the Results.—In all the curves of 
heat transfer against surface position the results 
were taken at their face values, and curves were 
drawn through all points as far as possible. In 
this way the significance of some apparently 
random variations was made patent when it © 
would otherwise have been overlooked. 

The representation of points of maximum and 
minimum heat transfer gave some difficulty as 
regards their absolute values. The value of the 
heat transfer given by each strip was, to a close 
approximation, the average over the width of the 
strip. Since this value was represented graphic- 
ally as occurring at the strip centre line, in 
regions where the heat transfer was changing 
with a constant gradient it gave the correct 
point. But where the heat transfer curve was 
convex (d*h/dx*® negative), for example, at peak 
values, the value obtained was too low, while the 
apparent heat transfer was increased at minimum 
points (d?h/dx? positive). At these points judg- 
ment was exercised in estimating the absolute 
magnitudes. 


DISCUSSION OF RESULTS 


The Surface Normal Pressure Distribution — 
In view of the overriding influence of the pressure 
distribution on the boundary layer flow, the 
measured pressure distributions for all the angles 
of incidence tested have been collected in one 
graph (Fig. 3) ; the significances of the changes 
in the pressure distribution will be discussed in 
connection with the effect of the heat transfer. 

The Chordwise Distribution of Heat Transfer.— 
To aid the understanding of the curves for heat 
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Fig. 4(a)(d)—Heat transfer distribution at different air angles with axial direction of cascade 
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transfer and static pressure distributions a 
ical pattern of heat transfer and of static 
pressure have been drawn on polar diagrams 
round the blade surface (Fig. 5). In the curves 
of experimental results (Fig. 4) the heat transfer 
coefficients Nu/s/ Re, at various Reynolds 
numbers have been plotted against the distance 
along the surface from the stagnation point, 
ressed as a ratio with the chord (x/c), for air 
inlet angles giving incidences of —30 deg., —5 
deg., 0 deg., +5 deg., and +20 deg. The static 
pressure (expressed as a proportion of the wake 
dynamic head) for each angle is also given to 
the same abscissa at the top of each diagram. 

Zero Incidence (a=30 deg., Fig. 4c).—At the 
design angle the pressure distribution curve 
indicates a rapid acceleration from the stagnation 
point on both sides of the blade ; it is followed 
on the convex side by an inflexion leading to a 
less steep pressure gradient up to the throat. 
These conditions are conducive to the main- 
tenance, at the lower Reynolds numbers, of a 
laminar boundary layer, and from the proximity 
of the curves for the three lower Reynolds 
numbers this is obviously the case (since heat 
transfer is proportional to the square root of the 
Reynolds number in laminar flow). The 
fluctuation in the curve of heat transfer and the 
inflexion in the pressure distribution curve both 
occur, as would be expected, at roughly the same 
chordal position, that is, x/e=0-16. At this 
point, however, the boundary layer is very thin 
and any surface roughness of the blade would 
have a disproportionately large effect; and 
might account for some of the fluctuation in heat 
transfer. 

At the position x/c=0-6 the laminar heat 
transfer undergoes a rapid fall, owing to the onset 
or actual occurrence of separation. Transition 
to turbulence then causes an extremely steep rise 
in the heat transfer to about eight times its former 
value. From this high value the heat transfer 
falls off towards the trailing edge, the rate of fall 
being, in this case, dependent on the Reynolds 
number. The completion of turbulence after 
separation can be detected in the pressure distri- 
bution curve by the sharp pressure recovery 
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gpctlen Side 


Pressure Side 


fy 
Static pressure distribution (p,—p,)/40U;". 





Heat-transfer distribution Nu// Re;. 


Fig. 5—Typical distributions of static pressure and 
heat transfer on polar diagrams 


consequent upon the sudden thinning of the 
boundary layer eddy. 

At the highest Reynolds number the fall in 
heat transfer from the leading edge does not 
follow the “ laminar“ curve, but, after a 
fluctuation at x/c=0-2 similar to that occurring 
before, undergoes a fairly gradual rise. This has 
its peak at an appreciably lower value of 
Nu/+/ Re, than occurred previously, though at 
roughly the same chordal position, and is 
followed by a more gradual fall. There is some 
doubt as to whether the gradual increase in heat 
transfer shown in this case is an inherent property 
of a turbulent boundary layer which forms in a 
favourable pressure gradient, or whether the 
apparent slow rise is due to the oscillation of the 
transition point along the surface. A theoretical 
investigation of the second of these possibilities 
suggested that, in fact, the spread of turbulence 
through a boundary layer 
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efficient from the stagna- 
tion point on the concave 
surface is quickly followed, 
at about x/c=0-17, by a 
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second peak, dependent for 
its magnitude on the Rey- 
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nolds number. This is an 
indication that transition 
to turbulence has taken 
place near the minimum 
pressure point, a supposi- 
tion which is _ further 
strengthened by the wide 
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divergence in the curves 
at points downstream for 
different Reynolds num- 
bers. All the curves fall 
away to the trailing edge in 
a series of fluctuations 
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which follow the turning 
points in the pressure dis- 
tribution curve to some 
extent, and are also roughly 
followed in the theoretical 
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curve obtained from the 
pressure distribution. 
These fluctuations, then, 
are truly a property of the 
blade and are not to be 
ascribed to a rough surface 





04] \ F 


0-24 














due to faulty strip 
setting. ; 

Heat Transfer at Positive 
Incidences—From Fig. 3 
it will be seen that alter- 
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Fig. 4 (e)}—Heat transfer distribution at different air angles with axial 
direction of cascade 


ations in the pressure dis- 
tribution consequent upon 
varying the angle of incid- 
ence are mainly confined to 
the region round the leading 
edge. As the incidence 
is increased from zero 
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the sharp pressure minimum on the concave 
side of the nose is progressively reduced until 
at a%»=50 deg. its exists merely as an inflexion ; 
on the convex side the reverse takes place : the 
previous inflexion in the curve becomes more 
pronounced and the period of acceleration 
longer, and at 50 deg. there is a sharp mini- 
mum pressure point having a value approxi- 
mately equal to that at the throat. These con- 
ditions progressively favour the beginning of 
turbulence earlier on the convex surface 
while giving less favourable conditions for 
turbulence on the concave surface. 

(a) %p=35 deg., Fig. 4d.—Separation has been 
prevented by turbulence at a Reynolds number 
of 5-27 10° on the convex surface, while at the 
highest value turbulence has apparently begun. to 
die away after a false start, before finally becom- 
ing firmly established. 

(b) «p=50 deg., Fig. 4e.—Only at the lowest 
Reynolds number has a laminar boundary layer 
been able to survive the sharp adverse pressure 
minimum now existing on the convex side of the 
leading edge. 

At the higher values turbulence has begun at 
the first pressure minimum in all cases. The 
turbulence still occurring on the concave surface 
has a much reduced effect upon the heat transfer 
values, since the Reynolds number of the 
boundary layer thickness, on which the skin 
friction depends, is very small. 

Negative Incidences.—The general change that 
takes place in the pressure and heat transfer 
distributions as the incidence is reduced from the 
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Fig. 6—Mean heat transfer 


design figure is not entirely the reverse of the 
trend which took place with increase of inlet 
angle. A study of Fig. 3 shows that, in the first 
place, there is little further effect on the pressure 
gradient on the convex surface. Secondly, the 
sharp pressure minimum near the nose on the 
concave surface does not apparently become 
much more intense ; on the other hand, the 
following adverse pressure gradient lessens and 
is correspondingly more extensive. 

Considering the case when ap=0 deg., Fig. 4a, 
the rise from the pressure minimum on the 
concave surface is now accomplished in two 
stages. The heat transfer peak on this surface is 
relatively broad except at the highest Reynolds 
number, where the rise occurs later. It is possible 
that this latter peak is due to turbulent separa- 
tion, with reattachment at the end of the first 
stage of the pressure rise ; there was definite 
indication of a corresponding modification in the 
pressure distribution at high Reynolds numbers 
in the results obtained with a previous pressure 
plotted blade which had a comparable surface 
roughness to that of the heated test blade. 

The results obtained for an air inlet angle of 
25 deg. are shown in Fig. 46; the foregoing 
trends are carried through, and it will be seen 
that this negative incidence of 5 deg. does not 
seriously affect the heat transfer conditions. 

Variation of Mean Heat Transfer with Reynolds 
Number.—The values of mean Nu/4/Re, for the 
whole blade surface used for the curves of mean 
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heat transfer in Fig. 6 were obtained from area 
measurements of the heat transfer distribution 
curves of Fig. 5, together with results for other 
air inlet angles. In general, the value of 
Nu/+/ Re, increases with Reynolds number in 
the range of these tests. 

The curves of mean Stanton number all show 
a tendency towards a flattening at higher 
Reynolds numbers (above 6-0 x 10°), indicating 
a lower percentage heat loss through cooling in 
this range. 

Variation of Mean Heat Transfer with Incidence. 
—These curves (Fig. 7) have been obtained by 
interpolation from the mean curves of Fig. 6 for 
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four values of the Reynolds number. It will be 
realised from the preceding discussion that the 
processes governing the variations are complex 
and are unlikely to be representable by any 
simple law. The constancy of the general level 
is remarkable. There are two underlying trends 
that continue throughout the whole range of 
incidences as the gas inlet angle is increased : 
first, the steady increase in the leading edge heat 
transfer due to the resulting increase in inlet 
velocity; and secondly, the fairly general 
reduction in the heat transfer level on the con- 
cave surface, due to the progressive reduction in 
intensity of the minimum pressure point on this 
surface. Superimposed on these two phenomena 
is the tendency for turbulence to begin earlier 
on the convex surface at higher incidences. The 
sum total of these effects at a Reynolds number 
of 4-5x10° produces generally falling heat 
transfer coefficients as the inlet angle increases. 

At the lower inlet angles the turbulent boundary 
layer heat transfer predominates ; since the 
laminar heat transfer varies as the square root of 
the Reynolds number, while the turbulent heat 
transfer depends on a higher power of the 
Reynolds number, the mean heat transfer at 
small inlet angles falls, relatively to that at higher 
angles, as the Reynolds number is reduced, 
causing a droop in the curves. At the highest 
Reynolds number the levelling off towards zero 
inlet angle is probably due to the onset of 
turbulent separation on the concave surface. 

Effect of Stream Turbulence and Surface 
Roughness.—Tests were carried out at a Rey- 
nolds number approaching that at which the 
transition point moved upstream of the pressure 
minimum on the convex surface at zero incidence 
to investigate the effects of i stream 
turbulence. A coarse mesh wire grid fixed at a 
distance of four chords upstream of the cascade 
did not affect the transition position, and pro- 
duced negligible variation in the heat transfer 
level when compared with the conditions pre- 
vailing with the normal tunnel stream (Fig. 8). 
This indicated that the turbulence level of the 
tunnel was above the critical, a desirable quality 
when testing components whose normal operating 
conditions are in the highly turbulent flows of a 
turbine. 

The second test was to investigate the effects 
of surface roughness. Two spoiler wires of 
diameter */,,in were fixed to either side of the 
leading edge at about x/c=0-15 from the stagna- 
tion point, and heat transfer tests were carried 
out at Reynolds numbers of 4:97 10° and 
1-84x 10°. The results are given in Figs. 8 and 9 
respectively. Fig. 9 shows that at the low 
Reynolds number a much increased heat 
transfer was brought about in the immediate 
vicinity of the wire, but turbulence was not 
brought about on the convex surface, and the 
value of the heat transfer approached the 
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normal level downstream. At the higher Rey- 
nolds number, Fig. 8, the value of which was 
near that at which the transition point normally 
moves upstream, turbulence was, in fact, caused 
to occur at the wire. This would seem to support 
the hypothesis that turbulence occurring before 
the laminar boundary layer has reached its 
stability limit is caused by. separation ; at low 
speeds the layer would be thick enough to flow 
over the wire (assisted by some inevitable leakage 
between the wire and the surface), whereas at the 
higher Reynolds number laminar separation 
would undoubtedly occur. These tests were 
carried out with the object of determining 
whether the surface roughness of the test blade 
due to the joints between the heating strips was of 
sufficient magnitude to affect the transition point. 
The wire was many times the height of any surface 
roughness, and it was reckoned that the latter 
would be unlikely to affect transition except in 
the immediate Reynolds number range near that 
at which movement of the transition point 
normally occurred. This provided some corro- 
boration of the deductions of Fage (1943) from 
experiments into the minimum size of spanwise 
corrugations to affect transition on an aerofoil. 

Three-Dimensional Effects —Turbine blades, 
being mounted radially on a wheel, and, more- 
over, frequently twisted, change in section 
between root and tip, often being of approxi- 
mately impulse section at the root and having 
a high degree of reaction at the tip. The present 
results can be expected to apply only at that 
radius where the blade shape and setting con- 
forms ; modification either by a further series of 
tests or by estimation from the calculated 
pressure distribution would be needed to forecast 
the heat transfer at other positions. 

In addition, the centrifugal effects on the gas 
passing through a rotating blade ring and the 
effects of the blade ends will modify the flow, 
particularly that in the boundary layers. The 
extent of this is not known, though Khalil (1952) 
gives comparative pressure distributions for 
windmill type blades showing no great change 
due to rotation. Also Smith (1948) quotes fair 
correlation between cascade tests and vortex 
wind tunnel results. 

Temperature Ratio Effects ——The temperature 
ratio between the blade and the gas in these tests 
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Fig. 8—Effect of turbulence promoters 


was near unity, whilst in practice it may be about 
0-9 for uncooled blades and 0-7, say, for cooled 
blades. The temperature ratio will affect the 
heat transfer in two distinct ways : (1) the actual 
rate of heat transfer will be altered by reason of 
the change of gas properties across the boundary 
layer ; (2) the limit of laminar boundary layer 
stability will be altered, and therefore, possibly, 
the position of transition: In regard to the 
former it has been found that by expressing the 
heat transfer and the flow conditions non- 
dimensionally and choosing the points at which 
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the gas properties for them are taken, tempera. 
= ratio effects may be automatically accounted 
or. 

Of the four systems of choosing gas pro 
values for cooled turbine blades investigated vd 
Andrews and Bradley (1948), that recommended 
on them as giving best correlation has been used 

re. 

The second of the above effects has been the 
subject of an extensive mathematical analyis 
Lees (1947), who found that the criterion for 
stability is a function of the gas viscosity at the 
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Fig. 9—Effect of flow spoilers at low Reynolds 
numbers 


surface and the distribution of vorticity across 
the boundary layer. The effect of extracting 
heat from the surface is to move the point of 
instability to a region of greater boundary layer 
thickness, that is, to delay instability. 

Tentative application of Lees’s results showed 
that the laminar boundary layers on the present 
blade are well below the stability limit except 
on the convex surface at the higher Reynolds 
numbers. Cooling of the surface even by a small 
degree (as in “ uncooled’ blades in practice) 
would bring this region, too, below the stability 
limit. In view of the good correlation shown by 
the fact that the laminar layer on the convex 
surface has indeed shown some early instability 
at high Reynolds numbers, it seems justifiable to 
accept these findings and to assume that, in 
practice, transition would not occur before the 
pressure minimum throughout the operating 
range. The theory applies only to attached 
boundary layers, and all other points of transition 
in these tests, particularly those at the throat, 
were caused by incipient or actual separation. 

Radiation.—The loss of heat by radiation from 
the test blade to its surroundings was negligible ; 
for a blade under operating conditions, however, 
the effects of radiation may be thought to 
warrant examination. Brown (1951) gives some 
data for the radiation loss for a four-stage 
cooled turbine, and for a full heat transfer for a 
blade to be known the radiation losses (or gains) 
should be superimposed on the convective heat 
transfer. 

Correction for the Properties of the Working 
Fluid —The combustion gases occurring in open- 
cycle gas turbines may have Prandtl numbers of 
about 0-77, as against those for these experi- 
ments of about 0-71; for-these results to be 
applicable to other gases the heat transfer 
coefficients Nu/4/Re, should be multiplied by 
the inverse ratio of the Prandtl numbers to the 
power 0-4, that is, for an open-cycle gas turbine 
the factor would be 1-033. 





Murpock BICENTENARY Lecture, 1954.—To cele- 
brate the bicentenary of the birth of William Murdock, 
pioneer of the gas ne a Murdock Memorial 
Lecture has been arranged by the Institution of Gas 
Engineers. On the invitation of the council of thie 
institution, Dr. Alexander Fleck, chairman of Imperial 
Chemical Industries, Ltd., has a to deliver this 
lecture in the lecture theatre of the Royal Institu- 
tion, Albemarle Street, London, W.1, on Tuesday, 
October 5, 1954, at 6 p.m. 
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Radio-Linked Unattended Tide 
Gauge for Persian Gulf 


We illustrate part ofa radio-linked tide gauge 
designed for the continuous transmission of 
information about the depth of water over the 
gandbanks at the mouth of the Shatt-al-Arab 
river in the Persian Gulf. This information is 
important because the depth of water is only 
sufficient to allow the passage of ships over the 
sandbanks between Basrah, Abadan and Fao at 
certain states of the tide, depending upon such 
unpredictable factors as the wind and weather. 

The new tide gauge has been developed by The 
Gas Accumulator Company, Ltd., Brentford, 
Middlesex, for the Basrah Port Directorate. It 
will be mounted ona dolphin structure to replace 
the existing control vessel and will provide the 
Port Office at Fao, 12 miles away, with an up-to- 
the-minute record of tidal movements. 

The information is transmitted in the form of 
aseries of pulses, the number of pulses depending 
on the tide. In choosing a suitable parameter 
for transmitting information the total tidal range 





Part of radio-linked unattended tide gauge for con- 
tinuously transmitting information on depth of water 
over Shatt-el-Arab sandbanks 


of 14ft (—1 to +13ft) was divided into 140 parts. 
Then if H is the rate of tide (R.O.T.) in feet the 
code number transmitted is N=10(H-+-2). The 
transmitter is keyed to send out on a frequency 
in the v.h.f. band half-second pulses with half- 
second intervals. If the R.O.T. is, for example 
+4-3ft, the number of pulses N=10(4-3+2) 
=63 ; the sixty-three pulses are transmitted over 
a period of 63 seconds, followed by a period of 
about 14 minutes’ silence, the total time allowed 
for the transmission of each message being 
about 2} minutes. The cycle of transmissions is 
repeated, the train of sixty-three pulses being 
transmitted after the silent interval, until the 
R.O.T. charges by at least 0-1ft, when the corre- 
sponding number of pulses will be transmitted. 

_ The train of pulses is generated by an oscillat- 
ing balance wheel flasher. Each swing of the 
flasher advances by one tooth a coder pulsing 
wheel which has 160 teeth cut on its periphery. 
On the front of this wheel there is a cam which 
engages a spring-loaded plunger ; when the end 
of the cam is reached the plunger is operated 
and actuates a mercury switch, whereupon the 
transmitter sends a pulse for each swing of the 
flasher while the pulsing wheel rotates by one 
tooth for each swing. On the back of the pulsing 
Wheel there is a second cam engaging a second 
Plunger and mercury switch. This plunger is 
carried in a tide wheel which is rotated by a 
reduction gear from the tide drum, so that the 
Position of the plunger is determined by the 
R.O.T. The associated mercury switch is there- 
fore switched off when the pulsing wheel has 
Totated by the number of teeth corresponding 
to the R.O.T., and has sent out the same number 
of pulses ; at that point the transmitter becomes 





THE ENGINEER 


silent. In our illustration the coder described 
above is on the left. 

As already indicated, the transmission is over 
a distance of about 12 miles. At the shore end 
of the radio link there is a receiver, and its 
output is fed into an integrator which interprets 
the signals by operating a pointer against a dial 
scaled in divisions of 0-lft. The shore-based 
integrator can be seen, mounted on the top of 
the receiver rack, on the right of our illustration. 
All the radio equipment is supplied in duplicate. 
The valve line-up of the transmitter comprises a 
crystal-controlled oscillator-doubler followed by 
a first and second tripler, the latter being arranged 
in push-pull to give an output of 27W. Keying 
is effected in the oscillator’s screen circuit, 
which is fed from a gas-filled voltage stabiliser. 
A 300-ohm feeder connects the folded dipole 
aerial to the transmitter. The radio equip- 
ment was made by Messrs. Webb’s Radio in 
consultation with The Gas Accumulator Com- 
pany, Ltd. 

Two groups of thirteen Nife “ BN15”’ steel 
alkaline cells in parallel, with a total capacity 
of 750Ah, provide low-tension supplies in series 
with a barreter to regulate the voltage during 
cycles of charge and discharge. High-tension 
supply is drawn from 210 Nife “‘ FA4™ cells of 
45Ah capacity and the grid bias from a further 
battery of 42 Nife ““FA4” cells. Charging is 
carried out at the end of each normal service 
period of fourteen days through automatic taper 
chargers by a diesel alternator set forming part 
of the permanent installation at the transmitting 
station. . 





Improved Silicon Carbide Furnace 
Elements 


Our illustration below shows examples of a 
new range of silicon carbide elements developed 
for electric furnaces by the Morgan Crucible 
Company, Ltd., Battersea Church Road, London, 
S.W.11. 

Each element consists of a one-piece silicon 
carbon tube in which the central portion, the 
heating zone, is in the form of a spiral. The ends 
of the elements are metallised and, in the case 
of the two smaller elements (10mm and 14mm 
diameter), as shown in the accompanying illus- 
tration, a metal terminal cap is shrunk on to each 
end. Two nuts are fitted to the threaded pillar, 
which is an integral part of each cap, to provide a 
ready means for connecting the element. In mak- 
ing the connection the outer nut is tightened while 
the inner nut is held to avoid any stressing of the 
element. For use in installations where space 
is restricted, the elements can be supplied with 
plain metallised ends, as in the case of the two 
larger elements here illustrated. 

At present ‘‘ Crusilite ’’ elements are available 
in the sizes tabplated herewith :— 

Diameter,mm ... ... ... os AE 55 IO cy En 
Maximum hot zone length 

available from stock,mm 180 ... 230 ... 400 ... 450 ... 500 

The material is suitable for working over a 
range of element temperatures of 800 deg. to 1575 
deg. Cent. (1472 deg. to 2867 deg. Fah.). The 
manufacturer states that elements despatched from 
stock will have resistance values within +10 per 





** Crusilite’’ furnace elements. The two 


Typical 
smaller elements, 10mm and 14mm diameter, are 
fitted with 


metal terminal caps 
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cent of the nominal value, but that the resistance 
of all elements supplied as a set for any particular 
furnace will be within +5 per cent of the mean. 
To avoid confusion, resistance values quoted by 
the maker of these elements are stipulated to be 
at 800 deg. Cent. (1472 deg. Fah.). At tempera- 
tures below this figure ‘‘ Crusilite”” has a nega- 
tive temperature coefficient of resistance but at 
higher temperatures this characteristic is re- 
versed. It is stated that the total fall in 
resistivity between room temperature and the 
test temperature does not exceed 25 per cent and 
that above the test temperature the increase is 
only of the order of 24 per cent per 100 deg. 
Cent. 





Rail Clamp for Concrete Sleepers 


Detaits have been received from British 
Railways of a new fastening for securing flat- 
bottom rails to concrete sleepers. It is hoped 
that this new fastening will make travel 
smoother, prolong the life of the sleepers and 
help to check rail creep. 

As can be seen from the diagram we repro- 
duce herewith, the fastening consists of two steel 
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Assembly for securing flat-bottom rails to concrete 
sleepers 


clamps which are secured into wooden plugs 
in the concrete sleeper and grip the foot of the 
rail on each side. Rubber pads, placed between 
the clamps and rail and sleeper, serve to absorb 
vibration and also provide electrical insulation 
of the rails. 

The new fastenings are to be installed experi- 
mentally in the autumn on a selected length of 
track, and if the tests are successful, fastenings 
of this design may enable the use of concrete 
sleepers in main lines to be greatly extended. 





** Gannet ’’ Trainer 


Tue Fairey Aviation Company announces 
the successful first flight of the ““Gannet” T. 
Mk. 2 trainer, which is designed to give full 
operational training in every aspect of anti- 
submarine work for which the “‘ Gannet ” Mk. 1 
is now in full production and in service with the 
Royal Navy. 

The ‘“‘Gannet”™ trainer is due to fly at the 
S.B.A.C. display at Farnborough next month. It 
is powered by an Armstrong Siddeley “‘ Double 
Mamba,” and is designed as an operational 
trainer as opposed to an ab initio aircraft. Its 
main duty is to: provide advanced training for 
crews in both weapon and engine handling. The 
design provides for the pupil in the foremost 
seat, with instructor in the No. 2 cockpit, in 
which all pilot controls are fully duplicated. 
The No. 2 cockpit gives the instructor an 
excellent forward view, and because it is posi- 
tioned ahead of the leading edge of the wing also 
gives a good downward view. 

Whilst the chief function of the “ Gannet ~ 
trainer is to bring pilots quickly to operational 
standard, including instrument training, &c., 
it can also be used as a communications aircraft, 
and the No. 3 cockpit has been adapted to carry 
either‘a radio operator or two passengers, 
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George P. Coleman Memorial 
Bridge in Virginia 
( By Our American Editor ) 


No. Il—{ Concluded from page 275, August 20th ) 


With the completion of the George P. Coleman Memorial Bridge across the York 
River between Yorktown and Gloucester Point in Virginia, a considerable improve- 
ment has been provided in the flow of vehicular north-south traffic along the 
American East Coast. The 3750ft long bridge includes two S50Oft long swing spans 
placed in tandem which, when open, provide a 450ft wide navigation channel. The 
structure is supported on light, hollow pier bases which made possible the design of 
exceptionally tall piers with unusually low bearing pressures. The piers were 
built with steel caissons fabricated at a shipyard and towed to the bridge site. 



































INCE the construction of the interior walls which would have to be resisted by anchors. 
(as described in the first part of this article) Also, a wind against the freeboard part of the 
behind, many of the caisson struts and caisson could exert an additional load of 15 lb 
“ soldier ** beams are relatively heavier because per square foot in the same direction. Such 
they are subjected to greater hydrostatic heads loads would demand very heavy anchors and 
than the shell plate and wales. The skin plate the contractor decided to erect a fixed structure 
of the caissons is #in thick, and a check of the 
unit stress in the plate, when computed in 
accordance with usual structural engineering 
practice, indicated that for a #in plate extending 
continuously over 3ft supports and loaded by a 
hydrostatic head of 23ft the combined bending 
and tensile stress in the plate is about 46,000 Ib 
per square inch. However, it was felt that the 
usual theoretical analysis for plates subjected 
to this type of action is exceptionally conserva- 
tive, and the designers decided to adopt the 
method used in the design of steel ships for 
détermining the required thickness of rectangular 
plates under fluid pressure. During the eventual 
towing of one of the caissons to the site rough 
weather was encountered and the caisson listed. 
The water line was observed at the time and was 
found to be 36ft above the concrete. This is 
almost three times the head that produces yield 
point stresses, but there was no evidence of 
damage to any part of the caisson. 

Once the caissons had been towed to the 
bridge site (Fig. 4), the contractor's greatest 
concern was to anchor them safely in the proper 
position in the deep, swift-running water until 
their cutting edges had penetrated the river bed 
sufficiently to ensure stability. A study of the 
winds, currents and tides indicated that normal 
— of about a —_ from er pe Sagara or 

wnstream co expec with maximum ‘ 
currents of double this normal speed. Further- Fig. Mie my ay ao caisson 
more, it was found that sudden squalls and 
occasional winds of hurricane velocity could be 
anticipated. The contract required that each in the river with sufficient rigidity to maintain 
caisson be held by not less than eight anchors, the caisson in proper position against the loads 
four attached near the water line and four and impacts of rough water and storms. Such 
fastened to the bottom corners. It was deter- a temporary dock proved comparatively cheap 
mined that, near the bottom, in 80ft of water,a and economical. Each dock Consisted of four 
fast current could exert a pressure of 300,000 Ib, four-legged steel pipe towers 20ft square and 
















Fig. 5—Placing of seal concrete in bridge caisson with tremie pipes 





Fig.§6—Erection of truss span using floating falsework towers 
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112ft high, weighing 40 tons, and one toy, 
was placed at centre of each face of th. 
caisson. The four legs were made of 14in Op 
seamless tubing and were braced in all foy 
faces of the tower with 8in and 10in standar 
pipe welded in place. Each tower was set ip 
position by two floating cranes, which 

them ‘could handle the 40-ton load involyeq 
In each dock installation the upstream tower wa 
placed first, ee eer from shore by 
triangulation and sp to the river bottom 
with 103in O.D. pipe piles 150ft long, driven 
completely through the tower legs. When driven, 
the spud piles were bolted to the top ends of 
the tower legs. Next, the two side towers wer 
spotted in position by measurements from the 
first tower and similarly spudded to the bottom, 
The three towers were then connected together 
by a fabricated-steel yoke, which received the 
floating caisson at a time when tide and wind 
conditions were favourable. The caisson was 
immediately tied to prevent it from floating 
out with a change in current or wind. Finally, 
the fourth tower was installed at the downstream 
end of the caisson and the yoke attached to jt 
so as to fence in the caisson completely and 
restrain it against movement in any direction. 

The towers were set to allow a 9in clearance 
between rubbing strips on the towers and the 
sides of the caisson. By lowering shims between 
the dock and the caisson, the latter was centred 
within an inch of the exact position when the 
time came to land the cutting edge of the caisson 
on the firm river bed. The steel yoke fastened 
to the tops of the four towers forced all of them 
to resist movement of the caisson in any direc 
tion. At the first two piers, in anticipation of a 
storm, the contractor placed two ship anchor 
upstream and two downstream, with leads 
hanging slack but arranged so that they could be 
quickly drawn tight. When the sinking of the 
first mid-river caisson had proved that the 
temporary docks were capable of restraining 
their loads unaided, the anchors were omitted 
on the remaining four docks. The towers and 
yokes were fabricated for three docks and each 
set was used at two piers. The dock installation 
served also as a temporary platform for con- 
struction equipment and shelter houses, and 
provided mooring facilities for all floating 
equipment needed during the sinking operations. 
Survey control points were also established on 
the docks, which were stable enough to make it 
unnecessary to rely on the shore triangulation 
system. 

The procedure of hoisting the concrete over 
the top of the tall caissons and lowering it about 
100ft down through a maze of internal moulds 
and bracing was a complicated one. Concrete 
materials were batched in a plant set up about 
500ft from the river bank on the Yorktown side. 
Transit-mix lorries received the material from 
the batching plant and made the short run to 
the loading dock, constructed on piling, where 
they discharged it into a 14-cubic-yard receiving 
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hopper. From the receiving hopper it was 
transported by two small tugs, each made up to a 
steel barge capable of carrying four buckets of 
2 cubic yards apiece. The concrete buckets 
were delivered to a floating, revolving crane 
equipped with a 125ft jib at each caisson. The 
crane hoisted the buckets over the top of the 
caisson and lowered them one at a time into the 
interior. The maze of bracing allowed the 

ets to be lowered in certain areas only, and 
in these areas amounted to inches. 
During periods of rough water, the 125ft jibs 
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Fig. 7—Diagram of span operating machinery at pivot pier 


on the floating cranes went through such gyra- 
tions that it became impossible to thread the 
bucket down through the bracing until guides 
were installed. These guides were flared out 
at the top to receive the bucket and then narrowed 
down so that the bucket dropped down some- 
what like a lift travelling in its shaft. At the 
lower end of the guides the contents of the 
buckets were dumped into a 3 cubic yard receiv- 
ing hopper on a temporary platform. This 
platform served as a runway for one-man push- 
carts, which were used by the workmen to dis- 
tribute the concrete to dumping stations placed 
at 10ft intervals along the pattern of walls being 
poured. When a 27ft lift had been poured, 
the platform was raised 27ft and the operation 
repeated until the concrete reached the top of 
the 100ft high walls. The steel moulds were 
moved up in 9ft increments, permitting pours 
from 3ft to 9ft high, according to the hydro- 
static head on the caisson shell and the strength 
of the previously placed concrete. All cross- 
bracing, as well as the jetting wells, were encased 
in the cross walls. Reinforcing steel was placed 
in the conventional manner but the working 
space in the moulds was so confined that the 
workmen who placed, vibrated and finished the 
concrete had to be of small stature. Since the 
tops of all of the caissons were 40ft under water 
in their final sunk position, their heights had 
to be extended by cofferdams as sinking pro- 
gressed. Although it had originally been con- 
templated that these cofferdams would be of 
conventional timber-braced steel sheet-piling, 
the contractors decided to “ play it safe “* and 
use a stiffened steel plate cofferdam in which 
extra strength was accorded the four walls by 
fabricating them of dished or sag plates. 


BRIDGE SUPERSTRUCTURE 


The structural steelwork for the superstructure 
of the bridge, exclusive of the span-operating 
machinery and the steel grid deck, had a total 
weight of 5000 tons. 
assembled at the shops of the Virginia Bridge 
Company at Roanoke, Virginia. All the steel- 
work for the approach spans, including the 
heavy 90ft girders, was shipped by rail to a 
siding on the peninsula formed by the York 
and the James Rivers. From there it was hauled 
6 miles to the bridge site by a trucking con- 
tractor. Members designated for the north 
approach were taken across the river on the 
ferry. Steelwork for the river spans was shipped 
via rail to Lambert’s Point at Norfolk, Virginia, 
where it was unloaded from the wagons by a 
75-ton locomotive crane and placed on barges. 
Great care was taken in laying out the various 
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members on the barges to correspond with a 
detailed loading list designating where each 
piece was to go. This expedited the lifting and 
placing when the barges were subsequently 
towed through the Hampton Roads, the Chesa- 
peake Bay and up the York River to mooring 
positions alongside the main piers. 

The long swing spans were erected with the 
arms up and downstream rather than across the 
river so as not to interfere with navigation in the 
channel. While the two forward arms over the 
channel are balanced by identical sections of the 
bridge itself, a true bal- 
ance did not have to be 
maintained by the two 
derricks during erection. 
Unbalanced loads in 
the ballast cantilevering 
erection procedure were 
made possible by two 
bolsters that securely 
anchored the span to the 
pier. The two river truss 
spans on the north side 
—350ft and 280ft long, 
respectively—were 
erected. on falsework 
towers (Fig. 6) set on 
floating barges and later 
moved into position and 
lowered to the pier tops. 
The floor framing system 
was not included in this 
pre-assembling pro- 
cedure but was. later 

; erected by means of 
derrick boats. The derrick boats also erected 
the 140ft section of cantilever truss to complete 
the 390ft span adjacent to the swing spans. 
The suspended cantilever, and anchor spans on 
the north side were completed first, to be followed 
by the trusses on the south side of the bridge. 

Each of the 500ft swing spans weighs about 
1100 tons. When the span is in motion or free 
to rotate, it is supported on a single centre 
pivot (Fig. 7). Lateral stability of the span is 
provided by four pairs of cast steel balance 
wheels 28in in diameter, rolling on a twelve- 
segment cast steel circular track 34ft 6in in 
diameter. A 90 deg. spacing of the pairs of 
wheels provides stability for all positions of the 
span. When the span is closed and ready to 
receive highway traffic, lateral stability at the 


Main Drive Motor 





Counterweight on 
Pivot Girder 


pivot pier, as well as live load support, is pro- . 


vided by two wedges (Fig. 8) driven home by 
separate electric motors, gear reducers and 
linkages. 

The structural behaviour of this double swing 
under live load is complicated by the fact that 
the shore ends of the swing spans rest on elastic 
supports (the cantilever 
ends of the fixed truss 
spans). Theoretically, a 
vehicle at any point on 
the five central spans, 
except at a point directly 
over a pier, will produce 
stress in every main 
truss member in all 
five spans. Similarly,a . 
load applied to one of * 
the end spans will stress ~ 





the main truss mem- 
bers in all other spans 
except the end span on 
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wheels and causing the two forward arms at 
mid-channel to drop. It has been necessary, 
therefore, to use bascule shear locks to provide 
live load supports for the ends of the swing 


spans. 

In the closed position two large motor-operated 
movable lock bars at the shore end of each 
swing span engage bearing slots on the cantilever 
end of the adjacent fixed truss span. A single 
motor operates both lock bars through a gear 
reducer which, in turn, applies power to a 
pinion gear engaging a rack on the lock bar. 
A similar pair of locks connects the forward 
ends of the swing spans where they meet at the 
centre of the channel. The movable spans are 
thus securely held in the closed position ver- 
tically and horizontally and are connected to 
each other and to the adjacent fixed spans. All 
three pairs of locks transfer live load shear 
from one part of the bridge to another. The 
requirements for the locking devices were found 
to be unprecedented in movable bridge design. 
Normal operating clearances together with the 
inevitable wear throughout years of operation, 
will allow the spans to tip slightly on the pivot 
piers, thus causing some misalignment of the 
lock bar and the socket which it engages. Tem- 
perature and wind pressure will cause further 
misalignment by producing horizontal and 
vertical warping of the span itself and of the 
adjacent fixed spans ; yet the locks had to be 
designed not only to engage under all these 
conditions but also to move and distort the 
swing span as required to lock it securely in its 
fully closed position. Some appreciation of the 
magnitude of the problem may be gained from 
the fact that each lock bar is a heavy “I”- 
shaped alloy steel casting, 18in deep, 10in wide 
and more than 18ft long. It travels through a 
distance of 4ft 3in in locking the span. The 
surfaces of the lock bars that are subject to wear 
consist of detachable manganese steel plates. 
These plates are hard and confine most of the 
wear to the softer carbon steel bearing plates in 
the sockets. The carbon bearing plates can be 
easily adjusted and can be easily and inexpen- 
sively replaced when necessary. 

The floor joints at the three points where the 
spans separate also involved certain problems 











































the opposite side of the 
river. Practically, the 
consulting engineers feel 
that this is of little sig- 
nificance from the stand- 
point of stresses or deflections. There will be 
slightly more vibration in the structure and a 
person standing on the bridge might be somewhat 
puzzled by a slight vibration caused by a vehicle 
that he can neither see nor hear. The elastic 
end supports for the swing spans presented 
problems other than those involving stresses. 

inarily, swing bridges are equipped with 
wedge end lifts to ensure a positive dead-load 
and live-load reaction at the ends of the span. 
In this double swing span it is useless to provide 
end lifts because they would only result in 
rotating the spans about the centre pivots, 
throwing an objectionable load on the balance 








Fig. 8—Arrangement of swing span wedge mechanism 


not ordinarily encountered. The solution was 
found in providing at each joint both a sliding 
section of floor, that allows temperature and 
live load movement in the closed and locked 
position, and a rotating section that in effect 
lifts enough of the floor to provide the necessary 
clearance to rotate the swing spans without 
interference. The sliding section consists of 
longitudinal steel bars alternately attached to 
one pair of fixed beams and to one pair of sliding 
beams. The latter extend outside the truss and 
are equipped with rollers that engage a tapered 
guide arm which rotates with the rotating section of 
the joint and serves as a centring device. Longi- 


Abnerican Section 


Fig. 9—Erection of bridge operator’s house on south pivot pier 


tudinal movement that may occur while the span 
is open will be adjusted by the centring device 
during the closing operation, since in engaging 
the rollers on the sliding beams it will move the 
sliding section as required. The rotating section 
is operated by the lock machinery and moves 
with the lock bars, thus eliminating an additional 
step in the operation of the bridge. 

Positive rotational stops against the fixed 
spans have been provided to align the spans in 
the closed position, thus ensuring exact lateral 
alignment for the lock bars and floor joints. 
Air buffers situated at the ends of cantilever 
arms and mounted vertically, like those on a 
vertical lift bridge, cushion the spans in closing 
through the action of a mechanism that applies 
the horizontal energy of the span to the vertical 
movement of the buffer. Since the dead loads 
on the swing spans are not entirely symmetrical, 
small permanent concrete counterweights were 
added to the swing spans and were situated so 
that both the longitudinal and transverse 
unbalances are corrected. Each span is driven 
by three 20 h.p. electric motors acting through 
gear trains to main pinion gears engaging a 
circular gear rack cast integrally with the track 
for the balance wheels and securely bolted and 
keyed to the top of the pier. If necessary, any 
two of the motors can operate the bridge under 
all conditions at an overload that is permissible 
for short temporary periods. Electrically 
operated brakes are provided in sufficient 
number and size to stop the span or hold it in 
any open position. 

Normally, each span will be operated by 
electric power supplied through a submarine 
cable to transformers situated in the south pivot 
pier. From this point the power is distributed 
as required throughout the bridge. An emergency 
power source is maintained in the form of a 
petrol engine generator set housed in an enclosed 
machinery room below the bridge deck at the 
south pivot pier. This standby source will 
supply sufficient emergency power for the com- 
plete operation of both spans. To prevent 
highway traffic from entering the open draw, a 
traffic light, warning gong and warning gate 
are placed 280ft from the shore end of each swing 
span. A barrier gate of heavier construction is 
situated 140ft on either side of the open draw. 
All these gates are operated by electric motors. 

Normally the bridge is controlled by only one 
operator. In order that he may have an unob- 
structed and clear view of both the bridge 
roadway and the river, the operator’s house has 
been placed at a clear height of 18ft above the 
roadway at the south pivot pier. This house’ is 
shown under construction in Fig. 9 ; it consists 
of a single room with adequate windows for 
vision in all directions. It contains the switch- 
boards and a control desk from which every 
motor, brake, light or signal for the operation 
of the bridge can be controlled. The movable 
spans are fully equipped with all safety devices, 
including a complete interlocking sequence of the 

various steps in opening and closing the spans. 
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Perhaps the only unusual aspect of the control is 
the built-in device for operating the spans singly 
and in proper sequence for the first 8 deg. of 
rotation in opening, and in the last 8 deg. of 
rotation in closing the spans. In all other 
positions the spans move simultaneously. There 
is no attendant on the north swing span and, 
unlike most movable spans, it is inaccessible, 
except by water, in the open position. If a con- 
tactor should stick, or if some other trouble 
should develop in that span, the operator who 
is situated on the south span has ready, for his 
use when needed, a non-sinkable aluminium 
rowing boat swung from davits mounted on a 
platform near river level at the south pivot pier. 
Fig. 10 shows the completed bridge with the 
moving spans open. 

The consulting engineers responsible for the 
design and construction of the George P. 
Coleman Memorial bridge were Parsons, 
Brinckerhoff, Hall and Macdonald, of New 
York, acting on behalf of the Virginia State 
Highway Department. The substructure con- 
tract was held jointly by the Massman Con- 
struction Company and the Kansas City Bridge 
Company, both of Kansas City, Missouri. The 
superstructure contract was held by the Virginia 
Bridge Company, a subsidiary of the United 
States Steel Corporation, of Roanoke, Virginia. 





Head of the Department of Mechanical 
Engineering at M.I.T. 


Dr. JacosB P. DEN HarToc has been appointed 
head of the department of mechanical engineering 
at the Massachusetts Institute of Technology, as 
announced recently by Dr. C. Richard Soderburg, 
who is dean of engineering at the Institute. 
Since 1945 Dr. Den Hartog has been in charge of 
the division of applied mechanics in the depart- 
ment of which he is now the head. 

It may be recalled that Jacob Den Hartog was 
born in Ambarawa, Java, and became a 
naturalised United States citizen in 1930. He 
graduated from Delft Technical School in 
Holland in 1924 and received the degree of 
doctor of philosophy from the University of 
Pittsburgh in 1929, During 1930-31 he studied 
hydrodynamics under Professor Prandtl at the 
University of Géttingen. With the exception of 
this year at Géttingen he spent the period from 
1925 to 1932 with the research laboratory of the 
Westinghouse Electric Corporation in Pitts- 
burgh, where he specialised mainly in problems 
in dynamics and mechanical vibration. In 1932 
he was appointed assistant professor of applied 
mechanics in the engineering faculty of the 
University of Harvard and from 1936 to 1941 
he served as associate professor. 

Between 1941 and 1945 he served with the 
U.S. Navy on assignment with the Bureau of 
Ships, where he contributed to the solution of 
many vibration problems and participated in the 
trials of most of the Jarger naval ships. In 1945, 
while he was a member of the U.S. Naval tech- 
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Fig. 10—Complete bridge in open position as seen from former ferry terminal 


nical mission investigating German war industry 
and research, he was appointed captain in the 
U.S. Naval Reserve. 

Dr. Den Hartog is a fellow of the Institute of 
the Aeronautical Sciences and, inter alia, a mem- 
ber of the American Society of Mechanical 
Engineers and of the Society of Naval Engineers, 





Nuclear Power for Aircraft and Missiles 


ProGRess with the nuclear-powered bomber 
is now generally regarded as being more favour- 
able than appeared the ease a year ago, and 
General Twining has predicted that it might be 
flying within ten years. The number of aviation 
companies now holding contracts with the 
military services and/or the Atomic Energy 
Commission now include Boeing, Convair, 
Lockheed, Martin, North American, Pratt and 
Whitney, General Electric, and Fairchild, while 
Bendix. Aviation has received permission to 
make a study of civilian uses. There now seems 
little doubt that atomic engines being developed 
by General Electric and Pratt and Whitney will 
be ready in time to fly in a giant craft (probably 
a “* B-36” or “ XC—99) within ten years. But 
that will simply be a test bed installation rather 
than an atom-powered plane. As the situation 
stands now, a true nuclear-powered aircraft, 
making full allowance for the crew shielding 
required, will probably not exist by 1964. 

A new 10,000,000-dollar laboratory designed 
to co-ordinate the atomic energy and guided 
missile fields has been set up as part of Lock- 
heed’s Missile Systems Division at Van Nuys, 
California. 





Production of Eight-Engined Jet Bomber 

Tue first production aircraft of the Boeing 
“B-52A” “ Stratofortress ** made its first flight 
this month. The initial experimental prototype 
first flew in April, 1952. It is powered by eight 
10,000 Ib thrust Pratt and Whitney “ J57 
pod-mounted turbojet engines. The aircraft 
has a wing span of 185ft and it is 156ftlong. 

Deliveries of the Boeing 707 “ Stratotanker 
to the U.S.A.F. are expected to begin within 
eighteen to twenty months. It is expected that 
the production model will possibly weigh up to 
250,000 Ib. The Air Force order is regarded as 
opening the way for Boeing to offer this machine 
to the world’s airlines. Previously, there had 
been no formal attempt to sell the 707 commer- 
cially because there was no way of setting a price 
or even guaranteeing production. If com- 
mercial output does result, it is possible that 
Boeing will offer the airframe for sale to Britain 
and other sterling countries without supplying 
Pratt and Whitney “J57™ engines. Boeing 
has made studies of using the Bristol “‘ Olympus, 
Rolls-Royce “Conway” and other foreign 
power plants in the 707 as one way to lower the 
price in dollars for foreign customers. 
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Industrial and Labour Notes 


Progress in the British Diesel Locomotive 
Industry 


The British Productivity Council has published 

a productivity review which deals with the pro- 

in the British diesel locomotive industry 

and is entitled “ The Wheels of Progress.” The 

of the review is to examine the steps 

taken by diesel locomotive manufacturers in 

recent years towards a fuller use of their 
resources of equipment and labour. 


The review points out that although the 
industry is busy with orders for the home market 
some 62 per cent of its total production during 
the past four years of locomotives under 275 h.p. 
has becn exported. It states that one of the main 

lems confronting manufacturers in this 
country is that the larger main line diesel loco- 
motives are produced almost entirely for export. 
Only the smaller industrial types find a market 
in Britain and, as mentioned above, even of this 
class more than half of the total production is 
sold overseas. Because of this the adoption of 
comprehensive methods of standardisation is 
almost impossible in a large proportion of the 
British industry. British diesel locomotives are, 
in the main, designed to suit the requirements of 
individual customers, and this hinders the intro- 
duction of modern flow methods of production. 


Despite this problem, .a shortage of skilled 
labour and, among many firms, the handicap of 
premises not offering full modern amenities, 
manufacturers in this country have done much 
in recent years to improve their efficiency. 
Many firms—particularly those concerned with 
the manufacture of industrial locomotives—are 
now producing standard ranges of models or 
have standardised basic components. The 
makers of larger locomotives have also taken 
steps to introduce certain standard parts 
wherever possible, although as yet this can only 
be done with minor items. Production planing 
and control is being introduced into works to a 
greater degree, and the principle of unit con- 
struction is being more widely adopted. 

The work of the Locomotive Manufacturers’ 
Association is noted in the report, which points 
out that the existence of a strong and active 
association has been of great value to the 
industry, particularly in connection with export 
problems. It mentions that the association has 
made a move to standardise inspection pro- 
cedure amongst its members, as was advocated 
at the Blackpool conference, which was held 
in 1951 following the report of the productivity 
team after its return from America. The asso- 
ciation has prepared recommendations listing— 
for diesel locomotives—two classes of inspection, 
in which the number and types of drawings 
to be supplied to customers are considerably 
reduced. It is thought that if the recommenda- 
tions are generally adopted much time and effort 
should be saved. 

In its conclusions the report says that all but 
a few firms are conscious of their own short- 
comings, and where improvisation can solve a 
problem the needful ingenuity is seldom lacking. 
The desire for higher productivity is there and, 
though the aim cannot always be achieved under 
present-day circumstances, this spirit holds 
promise for the future. 

Copies of the review are obtainable from the 
offices of the British Productivity Council, 21, 
Tothill Street, London, S.W.1, at 2s. each. 


Coal Output and Stocks 


The figures issued by the Ministry of Fuel and 
Power in connection with coal production and 
output this year up to the week ended August 
l4th show that consumption in this country 
has exceeded output. 

In the thirty-one weeks for which figures are 
available the inland consumption and exports 
totalled 137,658,000 tons, against 133,367,000 
tons in the same period last year. Total pro- 
duction in the first thirty-two weeks of the year 
to date amounted to 136,269,000 tons, compared 





with 134,517,600 tons at the same time a year ago. 


On August 7th there were 705,800 wage 
earners on colliery books, as compared with 
713,600 a year before. The output per man- 
shift at the face was 3-120 tons and overall 
1-099 tons in the week ended August 7th, com- 
pared with 2-949 tons and 1-070 tons in the 
week ended August 8, 1953. 


The details of coal stocks in this country at 
August 7th show that industrial stocks totalled 
3,708,000 tons ; distributed stocks, 14,792,000 
tons ; colliery stocks, 835,000 tons ; opencast 
stocks, 354,000 tons. Total disposals of coal in 
the thirty weeks of this year to July 31st amounted 
to 35,004,000 tons. : 


United Kingdom Trade Figures for July 


Figures now issued by the Board of Trade 
show that United Kingdom exports in July 
were valued at £246-9 million, slightly above 
the year’s previous peak in March and the 
highest monthly value recorded since January, 
1952. The increase in United Kingdom exports 
this year compared with 1953 was not quite 
maintained in July ; in January/June the value 
of shipments was 7 per cent more than a year 
ago, but exports began to expand again in July 
last year after the difficult period earlier in 1953 
and the increase in last month’s exports over 
the same month of 1953 was reduced to 5 per 
cent. 


The increase of 10 per cent in United Kingdom 
exports in July compared with the second quarter 
was little more than might have been expected 
because July was a long month. Exports of 
engineering products were 11 per cent above 
the monthly average in the second quarter and 
exports of metals and metal manufactures, 
which in the first two quarters of this year fell 
below the level of the second half of 1953, 
showed a marked increase in July ; at almost 
£33,500,000 they were 17 per cent more than 
the monthly average for April/June. Imports, 
at £289-7 million, were 1 per cent below the 
rate in July last year, thus continuing the decrease 
recorded in January/June compared with a 
year ago. 

Exports to the sterling area continued to 
benefit from the further relaxation this year of 
import restrictions imposed by some sterling 
countries in 1952. In July, the United King- 
dom’s total exports and re-exports were 
£23,000,000 more than the monthly average in 
the first half of 1954; the sterling area took 
75 per cent of this increase. At the same time 
imports from the sterling area in July were 
£14,500,000 below the level ruling in January/ 
June, the period when there are usually heavy 
arrivals of commodities from the southern 
dominions. These movements resulted in a 
United Kingdom surplus of £12,000,000 with 
other sterling countries in July, on a_ trade 
account basis, whereas in the first half of this 
year our sterling area imports had exceeded 
exports by an average of £20,000,000 a month. 


In the field of engineering products, road 
vehicles again played a prominent part in the 
improved July export figure.- Car exports, 
at £11,300,000, were over £1,000,000 (nearly 
11 per cent) above the monthly average in the 
second quarter. Exports of commercial vehicles 
and chassis, at £6,500,000 were £500,000 more 
in July than the average in the second quarter. 
Amongst other forms of transport, exports of 
aircraft were 29 per cent more in July than the 
second quarter’s monthly average: exports of 
ships and boats normally fluctuate, and at 
almost £4,000,000 in July they nearly doubled 
the average of the previous three months. 

In the machinery divisions of engineering 
products, exports of electric machinery, at 
nearly £16,000,000, were 11 per cent more in 
July than the second quarter’s average ; most 
of the main items benefited, particularly trans- 
formers, switchgear, &c., which increased to 
nearly £3,000,000. .The increase in exports of 
machinery other than electric, 7 per cent above 


the second. quarter’s rate, was, however, less 
than the average for all exports ; the principal 
increases were in internal combustion engines 
to £2,500,000 and agricultural and track-laying 
tractors. 

The improvement in metals exports in July 
was mostly amongst manufactures of metals; 
exports rose by almost £3,000,000 (23 per cent), 
compared with the April/June average. This 
increase was largely accounted for by exports 
of arms and ammunition which, at £6,000,000 
in July, were £2,000,000 above the second 
quarter’s level. Exports of iron and steel showed 
an upward tendency in the second quarter and 
rose in July to over £13,000,000, an increase of 
nearly 14 per cent over the previous three month’s 
average. 


Vehicle Production and Exports in 1954 


According to the current issue of the Monthly 
Statistical Review, published by the Society 
of Motor Manufacturers and Traders, Lid., 
production of vehicles during the first half 
of this year reached the following figures (corre- 
sponding figures for last year are shown in 
brackets) :—Cars, 379,480 (281,497); com- 
mercial vehicles, 128,186 (119,275) ; agricultural 
tractors, 68,542 (54,589). Export figures for 
the same period were :—Cars, 187,939, value 
£61,200,000 (153,579, value £53,800,000) ; com- 
mercial vehicles, 65,895, value £36,500,000 
(52,268, value £30,000,000). The easing of 
import restrictions in Australia and New Zealand 
is reflected in increased shipthents to those 
countries, the figure for the first half of this year 
for both cars and commercial vehicles combined 
being 80,490 (44,112). The export of tractors 
reached 56,018 units (49,427 units), valued at 
£23,800,000. 


Suspension of Some Iron and Steel Import 
Duties 

It is announced by the Board of Trade that the 
import duties on certain iron and steel products, 
which were temporarily suspended until Septem- 
ber 18, 1954, by the Import Duties (Exemptions) 
(No. 3) Order, 1954, will continue to be suspended 
for six months until March 18, 1955. The period 
for which the duty is suspended on cold-rolled 
steel sheets of a value of less than £80 per ton 
will be one year until September 18, 1955. The 
order giving effect to this is the Import Duties 
(Exemptions) (No. 6) Order, 1954 (S.I. 1093). 


The Market in Ecuador 


A survey of the economic and commercial 
conditions in Ecuador, recently published by 
H.M. Stationery Office, says that industrialisation 
is making progress, although more slowly than 
many of the inhabitants of the country wish. 
Foreign capital in the shape of loans from inter- 
national organisations has been welcomed and 
there is a demand for technical assistance from 
such bodies as the United Nations specialised 
agencies. With the aid of a United Nations 
expert a plan has been elaborated for an improve- 
ment of the country’s supply of electric power, 
mainly by increased exploitation of hydro- 
electric resources. New textile mills are pro- 
jected, and among flour mills in various parts of 
the country is a modern British-equipped 
installation at Guayaquil, the country’s principal 
port. 

During 1953 Britain exported to Ecuador 
goods to the value of £1,750,000 , mainly in the 
form of textile machinery and parts, zinc sheet 
and galvanised iron, motor vehicles, bicycles, 
textiles, and drugs. 

The country’s total imports of engines, agri- 
cultural machinery, contractors’ machinery, elec- 


trical machinery, textile machinery, motor 
vehicles, bicycles and radio apparatus were 
valued at 16,000,000 U.S. dollars; nearly 


three-quarters of the goods in this group were 
supplied by the United States, whilst Germany 
supplied about 1,265,000 dollars worth and 
Great Britain just under 1,250,000 dollars worth. 
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Rail and Road 
SHUNTING LOCOMOTIVES FOR New ZEALAND.—Fifteen 
250 b.h.p. heavy-duty diesel-mechanical shunting loco- 
motives are being built for the 3ft 6in gauge New and 


Government Railways by the Hunslet Engine Company, 
—_ These engines are capable of short-distance pas- 
r and frei ulage, and are fitted with 


t train ha 

the length over buffer 
ft 6in. They - ya, by a National 
vertical yoo a engine vr 250 b.h.p. at 
1400 a driving through a self-ventilated friction 
utch and a flexible coupling to a four-speed 

poe Heng The gearbox incorporates the gear-change 
operating mechanism and the a Bong Final 
eng to the wheels is throu 


as .. (yo of 1 


and rods. 

ip track speeds in each o the _ gear steps are 

eg 83, 143 and 25} m a -h., and the correspon rail 

tractive efforts are 16,800 Ib, "9630 Ib, L500 Tread 3100 Ib. 
Air and Water 


_ Commopore ENGINEER.—Mr. W. W. Simpson, who 
joined the Royal Mail Company in 1916, and is now the 
chief ¢: r of the liner “* Andes,” has been appointed 
commodore chief engineer of the Royal Mail Lines, 
Ltd., in succession to Mr. L. G. W. Rose. 


ong ey OF ORIENT Line.—We are informed that 
A. Whinfield, at present in command of the 
ova,” has been appointed commodore of the 
fleet of the Orient ae Navigation Company, Ltd. He 
succeeds Captain I. G. Goldsworthy, who has been 
commodore since 1951, and will take over his new 
appointment on September Ist. . 


Crype PAssENGER Sup “‘ TALISMAN.”’—The diesel- 
electric Clyde paddle passenger ship “* Talisman” has 
recently completed trials after being re-engined. The 
ship, which was built by A. and J. logis, iu. in = 
for’ the then London and Northern Railway Co om 

a length between perpendiculars of Date “4 27ft 6in 
beam by 8ft 9in depth and carries 1252 passengers. 
After nearly twenty service the ee — 
movers have been Bem} by four a. olar 

i &, two-cycle diesel engines, each of which dene * 
284kW d.c. generator, and a 36kW auxiliary generator 


in tandem. Each engine has eight cylinders of 7-lin 
—_ by 11-8in stroke and develops 440 b.h.p. at 
r.p.m. 
Miscellanea 


BuiLpING EXHIBITION IN NorTH WALEs.—A buildin 
exhibition is to be held at Wrexham from September 27 
to October 2nd at Denbighshire Technical College. 


THe INSTITUTION OF STRUCTURAL ENGINEERS.—The 
Aluminium Development Association Research —— 
ship in the use of light alloys in structural engin 
for the year 1954 has been awarded by the ‘Giese « tC) 
~ rain of Structural Engineers to Mr. E. M. 

ubb. 


New Factory FOR THE HAMWORTHY ENGINEERING 
Company, Ltp.—Work has started on the construction 
of a new factory at Poole, for the Hamworthy Engineer- 
ing Company, Ltd., the manufacturers of pumps and 
compressors, and its subsidiary, British Combustion 
Equi it, Ltd., which specialises in the manana 
of o burning equipment. design of the new building 
allows adequate provision for further factory extensions 
and production will commence in it towards the end of 


the year. The company pro: Hed — its present 
pasinians on tho thanen oF en EH Harbo' 


APPRENTICESHIP BROCHURE. — A aiid entitled 
““ Gateway to Opportunity”’ has been prepared and 
issued by Glenfield and Kennedy, Ltd., 
ony details of several schemes of 
instituted. The book opens with a brief foreword 
outlining the policy of the company and then gives 
details of the five training schemes in operation. ese 
are for trade apprentices, engineer apprentices, student 
—, o and graduate trainees. Con- 
education is encouraged and facilities for 
~~ E. at evening schools, technical colleges and 
universities is granted. A —— description is given of 
the part po teed. by Glenfield and Kennedy, Ltd., in the 
field of hydraulic engineering. 


CONCRETING MeTHODS ON Housinc Sites.—The 
Research Station has now published its s = 
report No. 23, “ A Study of Concreting Meth 
Housing Sites,” which is concerned with current autho 
of mixing and p of concrete on housing sites, the 
economical use of ur and the circumstances in 
which mechanical equipment can save cost and increase 
output. It is established that machines at present avail- 
able can save labour and cost in concreting by enabling 
the mixer to work at full capacity. Further savings 
could be made by im ingevenese in the present perform- 
ance and mobility of the mixing machines themselves. 
The report emphasises, however, that to achieve the 
best results it is necessary to plan the sequence of opera- 
tion as a whole. Attention to just one section can be 
disappointing, it is stated, because it may result in dis- 
organisation of subsequent operations. 


PHOTOELASTICITY AT UNIVERSITY COLLEGE, LONDON.— 
Two courses on photoelasticity are to be given at Univer- 
sity College, London. The principles and methods of 
photoelasticity will dealt with in the first course, 
which will consist of twelve lectures and demonstrations 
on the theory of photoelasticity and the practical ap ewe: 
tion of photoelastic methods to the snp ee of two- 


dimensional stress distributions. This course will 
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Notes and Memoranda 


on October 11th. The second course will be concerned 
with photoelastic methods in three-dimensional dis- 
tributions. It will comprise twelve lectures and demon- 
strations on soar developments in the photoelastic 
investigation of three-dimensional stress problems and 
will start on January 31, 1955. Students wishing to 
attend these courses should communicate with the 
ae. University College, London, Gower Street, 


Stre oF Op GaAleTy pee. Lonpon.—Nine 
architects have been invited by the English Electric 
Company, Ltd., to take Sen in a “ limited com; — 
for planning a new buil — on the site of the old Gaiety 
Theatre, London. uilding, and Marconi House 
which adjoins it, will i fore the enlarged offices of the 


English Electric group of companies. The architects 
who have been invi to take in the competition 
: Mr. David du R. Abe ; Messrs. Adams 


Holden and Pearson ; Sir John Burnet, Tait and Part- 
ners ; Messrs. Farmer and Dark ; Messrs. Farquharson 
and McMorran; Mr. oo Rosenaur ; . Louis 
de Soissons; Mr. Basil ——, and Messrs. Yorke, 
Rosenberg and Mardall. adjudicators will be Sir 
Percy Thomas, past president of the Royal Institute of 
British Architects, and Mr. John Murray Easton, 
F.R.I.B.A. The competition will be run under the rules 
of the Royal Institute of British Architects. 


PREFABRICATED TUBULAR STEEL BUILDINGS.—We 
were recently invited to a press demonstration of 
the “ Unimer ” refabricated system of construction. 
““Unimer’’ buildings are single-storey structures, 
formed from factory-made tubular steel columns, roof 
trusses and purlins. Generally, they are clad with 
asbestos sheeting, but ee aes of cladding, glazing 
and door openings ma — . The basic steel struc- 
ture is in spans of 15ft up to 40ft for the roof trusses 
(the smallest size is a lean-to), the standard length of a 
bay being 15ft, with 12ft 6in bays also available. The 
columns are from 8ft to 16ft in length, in 2ft stages, and 
special valley columns allow additions to be made to 
the building. should they be required. All of these 
ext are selected from stock for the erection of any 

uilding within the standard range of unit sizes. Durin 
the course of the press demonstration, which was hel 
at the Barkingside premises of B. Finch and Co., Ltd. 
the steelwork of a two-span building four bays in ‘extent 
was unloaded from a lorry and erected by three men in 
several hours. The tubular steel structural units of the 
ee ”* buildings are manufactured by Tubewrights, 


LINEAR ACCELERATORS FOR X-Ray THERAPY.—In the 
article starting on page 782 of our issue dated May 28, 
1954, we stated at five ony, -mounted linear 
accelerators were being made Mullard, Ltd., on 
behalf of the Ministry of Health, the first being now in 
service at the General Hospital, Newcastle u p og ts tLe 
and the remainder being for installation at 
Hospital, Manchester, the Radium Institute, econ 
the Mount Vernon Hospital, Northwood, and the Roy: 
Infirmary, Edinburgh. It has been brought to our notice 
that the 4MeV linear accelerators ordered by the Ministry 
of Health for a Hospital, Mount Vernon Hospital 
and Edinburgh Royal ay ne A are being manufactured 
by KR nenenim dig: ickers Electrical Company, Ltd. In 
the Metropolitan-Vickers machines the accelerating tube 
is mounted together with the X-ray head on a sin 
arm, which can be swung to any angle required in 
treatment—an arrangement which gives the maximum 
amount of clear floor space. As in the gantry-mounted 
machines, the axis of rotation coincides with the treat- 
ment point, 100cm from the target. The whole layout 
is designed to give maximum convenience and flexibility 
for cleaning use. The first of these linear accelerators is 
now in operation at the Christy Hospital, Manchester. 


Personal and Business 


Mr. WILLIAM TOMLIN, works manager of the aig > 
Plant Company, Ltd., West Drayton, Middlesex, has 
been el a director. 

Litucows, Ltd., announces that Mr. A. R. Belch, 
B.Sc., has been appointed a director of the company and 
is to succeed Mr. J. F. Morton as general manager. 

es, Ltd., eo Bank Chambers, 
Dudley, has been inted agent for Vacu- 
Blast, Lea in ~ Midlands ax Birming areas. 

Cuarues D. HoimMes AND Co., Ltd., announces that 
Mr. John Wood ‘and Mr. Harry Smith have been 

we chairman and managing director, respectively, 
the company. 

Scope LABORATORIES, 
announces that it has ap 
of 89, Upper Thames 


of Melbourne, Australia, 
inted Enthoven Solders, Ltd., 

treet, London, E.C.4, as sole 
distributors of the ‘ ‘Scope ’”’ soldering iron for the 
British Isles. 


Tue Ministry oF SuPPLY announces that Dr. W. H. 
Penley has been promoted to the rank of deputy _ 
scientific officer and has been appointed mg su) 
intendent, guided weapons, Radar Research Establi 
ment, Malvern. 

SHorT Bros.. AND HARLAND, ae announces the 
tS of Captain (E) P. Oliver as liaison 

. Services and to the Fighting Services 
of friendly powers equipped with aircraft of Short 
design or manufacture. 

— P. EB. ee has been a) owe chief develop- 

ee (engine controls Is) at Cheltenham 

Smiths Aircraft Seoeteaents, Lid. Mr. W. G. 

Smith > bees taken over Mr. Felgate’s previous post of ‘chief 

development engineer of Waymouth Gauges and 
Instruments, Ltd.. 


Aug. 27, 1954 


Tue name of the'Renold and Coventry Chain Com 
Ltd., has been changed to Renold Chains, Ltd. Ney 
offices, to which the registered office has been trans. 
ferred, have also been opened at Renold House, Wythep. 
shawe, Manchester. 


Mr. A. C, VIVIAN, A.C.G.L, M.LC.E., F.I.Pet., has 
been appointed managing director “ Metal and Pi ipeling 
Endurance, Ltd., a new subsidiary of William Press ang 
Son, Ltd., providing cathodic protection and welding 
inspection’ services with offices at 4/24, Chandos Court, 
Caxton Street, S.W.1. 

WICKHAM ENGINEERING Commer, Ltd., 34, Victoria 
Street, Westminster, London, S.W.1, has been appointed 
sole agents for the products of Arpic Engineering, Ltd, 
of Glasgow, in London and the surrounding counties’ 
Full spares and service facilities for Arpic compressor; 
and equipment will be available from this address, 


Mr. JoHN LUND has. terminated his manufact 
arrangements for the “ Hydro-Tracer”’ pro filings and 
copying valve with Hayes Engineering ds), Ltd., 
and has joined the Machine Tool Divion of Fairbairn 
Lawson —_— Barbour, Ltd., Leeds, to whom he has 
—— patent rights in respect of the copying 
valve 

THe GENERAL ELectric COMPANY, Ltd., announces 
that its Fraser and Chalmers Engineering Works has 
concluded an agreement with the Humphreys Invest- 
ment Com maeey of Denver, Colorado, to be the se 
agent for ~ped spiral concentrators for delivery 
to the United Kingdom, Gold Coast, Gambia, Sierra 
Leone, Nigeria, Burma, India and Pakistan 


Tue British THOMSON-HOUSTON Company, Ltd, 
announces the a a changes in its board of 
directors :—Sir Felix J. C. Pole has relinquished his 
office as chairman and resi “ “¥ his seat on the board; 
Sir Geor; 5 Bailey has also > aes his office as 
deputy rman and resigned his directorship ; Mr, 
Oliver Lyttelton has been appointed to the board and 
elected chairman. 

BRITISH INSULATED CALLENDER’S (SUBMARINE CABLES), 
Ltd.,a comeney with an authorised capital of £250,000, has 
been formed y British Insulated Callender’s Cables, Ltd., 
and W. T. Glover and Co., Ltd., to specialise in the 
design and manufacture of submarine ene cables, 
The registered office of the company is Norfolk House, 
Norfolk Street, London, W.C.2, and its works are at 
Trafford Park, Manchester. 


[rename AND Lioyps, Ltd., announces that Mr, 
J. W. Campbell has been released from his appointment 
as the firm’s chief accountant and assistant. sec 
so that he may continue as financial adviser to the Iron 
and Steel Agency. Mr. W. L. Jollie, at present chief 
accountant and ng ogy of the Stanton Iron- 
works Com Ltd., has been appointed chief 
accountant 0! Stewarts and Lloyds, Ltd. 


BROWN BROTHERS AND Co., Ltd., Rosebank Iron 
Works, Edinburgh, 7, has concluded an agreement with 
J. M. Voith, G.m.b.H., Heidenheim-Brenz, Germany, 
for the manufacture, ‘under licence, of the Voith- 
Schneider propeller and control equipment and for its 
supply wii the British Commonwealth. Captain 

Goldsworthy, Estate Buildings, South Road, 
Weybridge, will continue to act in a sales and liaison 
capacity. 

It is announced that a number of firms specialising 
in various branches of electrical enginee: are to fuse 
their interests under the control of Gas Purification and 
Chemical Company, Ltd., as wholly owned oye 
The firms concerned are ‘Grundig (Great Britain), Ltd., 
and its controlled subsidiary, sson and gr 
Ltd.; Smart and Brown (Machine Tools), Ltd.; 
Johnson British Electric, Ltd. Programmes of a 
ment in the fields of electronic engineering are to 
initiated by the group. 


Launches and Trial Trips 


RAMBLER eg “— ship ;_ built by John Lewis 
and Sons, Ltd., for aes Holden Shipping, Ltd.; 
overall 248ft, between perpendicular 


a 
b enagy fanny "Fett 6in, depth P anouidel to 
oe k 15ft Bra depth moulded to quarter deck 
9in, mean draught loaded 15ft 3in, deadweight 
1650 tons ; . ae holds, three 3-ton derricks, electric 
deck machinery, two 80kW and one 40kW diesel-driven 
|; Lewis-Doxford oil engine, cylinders 440mm 
diamete: by 1440mm combined stroke, 1100 b.b.p. 
Trial, Tuly Xsth. 


BENDIGO, cargo liner ; built by Alexander Stephen 
and Sons, Ltd., for 4 ——, a awe Steam 
Navigation Com y~ 4 length 4 th 69ft, 
depth to shelter deck dan, deep-load a dae Dont 9in, 
deadweight 12,790 tons ; six holds, derrick complement 
includes one to lift 80 tons, electrical deck machinery ; 
service speed 18 knots; one set + tri Serre 
double reduction geared turbines, 

service, 13,000 s.h.p. maximum, Ting ’Foster- Wheeler 
boilers supply steam at 500 lb per square inch and 800 
deg. Fah, three 350kW diesel-driven generators. Launch, 
August 12th. 


De Barr, oil tanker ; built yd the Ateliers et Chantiers 
de France for Petrotankers ; overall 647ft, len agit 
between perpendiculars gist sin, breadth moul 
85ft. “ my th 44ft. 32in., draught loaded 33ft 4in, dead- 
wei tons, thirty cargo oil tanks ; one set of 
Cc. M. “Parsons "do — reduction turbines, 
14,000 s.h. um, steam supplied at 640 Ib 


square inc “and 84! 845 deg. en i two Penhoet P4l 
water-tube boilers, speed 16-15 knots with 12,500 
s.h.p. Trial, August. 
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When an invention is communicated from abroad the name and 
are in italics. When 


of the printed le an 
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ee abridgment, is the date of publication of the 
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cifications may be obtained at the Patent Office 
*, Southampton Buildings, Chancery Lane, W.C.2, 








MINING ENGINEERING 
November 13, 1951.—ScREENING APPA- 
patus, W. H. Barker and Son (Engineers), Ltd., 
Etna Works, Fenton, Stoke-on-Trent. (dn- 
yentors: Wilfred Barker and William Norman 
Barker.) 
Referring to the drawing, the screening mesh A is 
supported on metal crossbars B arranged parallel and 
: A D 
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having the ends supported on longitudinal members 
C. Each crossbar is shaped to provide a groove 
dong its upper edge, and in this groove is secured a 
stip D of rubber or like material, of substantially tee 
gction. By supporting the mesh on one or more 
crossbars rid, with rubber attrition of the mesh 
when in use can be greatly reduced. The shape of 
the strip is such that it minimises obstruction to the 
fow of material through the immediately adjacent 
portions of the mesh.—July 21, 1954. 


ELECTRICAL ENGINEERING 


710,062. Octeber 17, 1952.—Fire-REsIsTING OIL- 
FitLeD ELectric CABLE INSTALLATION, Siemens- 
Schuckertwerke Aktiengesellschaft,  Berlin- 
Siemensstadt, Berlin and Erlangen, Germany. 

The invention provides an oil-filled electric cable 
installation in which the compensating vessels are 
filled with a non-inflammable liquid (more especially 

a synthetic oil with a chlorinated hydrocarbon base, 

for example, chlorodiphenyl) or with a non-inflam- 

mable mixture of such liquids, while the impregnation 

of the dielectric of the cable itself consists of a 


oct pte 
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customary natural oil. As the drawing shows, at the 
beginning and end the oil-filled cable A is closed by a 
terminal seal B. Adjoining these seals there are com- 
pensating vessels C, connected by lines D through the 
seals with the-oil passages in the cable. Further 
compensating vessels E can be connected to suitably 
constructed sleeves F along the length of the cable. 
These compensating vessels C and E are filled with 
4 non-inflammable —_— (for example, with a syn- 
thetic oil having a chlorinated hydrocarbon base). 
The arrangement is such that the connecting pipes 
with the cable or the cable fittings open from above 
into the compensating vessels. The compensating 
vessels are thus arranged at a lower level than that at 
which the cable is laid.—June 2, 1954. 


71,777. June 7, 1950.—ALTERNATING CURRENT 
Etectric Motors, E. R. and F. Turner, Ltd., 
Foxhall Works, Ipswich, Suffolk ; and Cyril 
Frederick Ernest Payne, of the company’s works. 

The invention concerns a combination of an 
unwound solid rotor of mild steel, the conductivity 
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of which is increased by end rings, end discs or a com- 
Plete plating of copper conductor, with a stator 
Cattying a three-phase winding, and means for vary- 
ing the proportion of the mains voltage applied to the 
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stator terminals. Thus it is possible to produce an 
induction motor which gives high starting torque, 
silent running and a wide range of speed. The slotted 
stator A carries a three-phase winding B. It is 
enclosed by end plates C, which, as usual, support 
journal bearings D for the rotor shaft E. The rotor F 
1s of solid mild steel and is unwound. For adequate 
circulation of eddy currents it is fitted with copper 
end rings or, preferably, as shown, with end discs G 
of copper, which are connected with the steel rotor 
by soft soldering and by set-screws, Alternatively 
the whole surface of the rotor may be plated with 
copper or other good conductor. The air gap is made 
of considerable radial depth, and the depth is uniform 
throughout the ci erence of the motor. The 

D are porous and oil impregnated, and a 
considerable reserve of oil is provided in a 
pad in the end casing in contact with the bearing. 
A principal application of the invention is to the 
driving of fan motors, and the motor may be required 
to run with its axis vertical . To take up end thrust a 
single ball is interposed between one end of the shaft 
E and the adjacent end cap, and is kept lubricated by 
oil draining from the adjacent journal bearing. A 
typical motor according to the invention designed 
for 50 c/s and 200V to 250V single phase or 346V to 
440V three phase, is capable of smooth speed control 
from zero to about 900 r.p.m. when used for fan 
driving and it is stable at every setting of the regulator. 
—July 14, 1954. 


INTERNAL COMBUSTION ENGINES 


712,122. September 24, 1951.—RETRACTIVE ELECTRIC 
Swircues, Joseph Lucas (Industries), Ltd., Great 
King Street, Birmingham, 19. (Jnventor : Sidney 
George Griffin.) i 

The invention relates to electric switches having a 
time-delay device and particularly intended for con- 
trolling the action of an electric starting motor for 

a vehicle or an internal combustion engine. Referring 

to the drawing, a cylinder A has a piston B loaded by 

aspring C. The rate of movement of the piston under 
the action of the spring is dependent on the rate of 
flow of air or liquid from one side of the piston to the 
other. From the piston a stem D extends upwards 
and has on the outer end a finger piece E loaded 
by a spring F. In a transverse hole in the stem 
is a slidable catchpiece G, one end of which can 
be caused to extend beyond one side of the stem by 
a part of the finger piece which acts on the other end 
of the catch. In drawing the finger piece E is 
attached to a metal tube H on the stem. The part of 
the tube which extends beyond the finger piece is of 
semicircular section, and on it is formed an indented 
part J which can slide along a groove in the stem. 

The indented part serves to impart the desired lateral 

movement to the catch G when the finger piece is 
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depressed. The other end of the catch is rounded and 
normally lies within the stem as shown. On the stem 
D is a spring loaded contact member, comprising a 
disc K of insulating material on which is secured a 
metal contact piece ZL of annular form bridging a 

ir of resilient stationary contact pieces M carried 

an insulating base piece N, secured to the dashpot 
cylinder. The extent of movement of the contact 
member L away from the stationary contact pieces M 
by the spring P is determined by a shoulder Q in a 
cover piece R which encloses the contact pieces. On 
closing the switch the first effect of depressing the 
finger piece E is to move the catch G outwardly into 
engagement with the part K carrying the contact L 
and to take up the lost motion between the finger 
piece and the stem D. Continued movement of the 
finger piece causes the part K, the contact, the stem, 
and the piston B of the dashpot to move together, so 
causing the contact L to bridge the contact pieces M. 
The switch can be held closed so long as pressure is 
exerted. On release of the finger piece it is moved by 
its spring F and releases the catch. The movable 
part K and contact LZ can now return under the action 
of the spring P by returning the catch G within the 
stem and then passing over the catch. Meanwhile the 
stem D returns at a slow speed determined by the 
dashpot. During this movement the catch passes 
through the part K until it reaches its initial position. 
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Not until the stem D has returned can another 
effective closing movement be imparted to the movable 
contact member.—July 21, 1954. 


712,149. April 18, 1952.—SmoKe Detector, The 
Walter Kidde Company, Ltd., Lux Works, 
Belvue Road, Northolt, Middlesex. (Inventor : 
Cyril Clifford Hall.) 

As shown in the drawing, two tubes A and B of 
equal diameter, are arranged parallel to one another. 
A light source C is placed equidistant from one end 
of the tubes and a beam of light is directed down 
each tube by lenses D and mirrors E. The light 
beams fall on to photoelectric cells F and G which 





No. 712,149 


are at the other ends of the tubes. These cells 
are connected in a balanced electric network, and 
any out-of-balance current energises a relay which 
actuates an audible alarm. The tube B is a balance 
tube, whilst the tube A is an air sample tube, having 
inlet and outlet connections H and J in its side to 
allow sample air to be drawn by suction from an 
engine crankcase and returned. Glass discs K and L 
close to the ends of the tubes are rotated by a small 
electric motor N so that any oil film likely to upset 
the balance of the instrument will build up in an 
annular pattern on the discs and the effect will be 
cancelled out. To provide for the visual detection of 
smoke a section O of the air sample tube A is made 
transparent.—July 21, 1954. ; 


STEAM GENERATORS 


712,274. June 30, 1952.—REVOLVING GRATE, 
Hermann Sturm, Ruhrstrasse 11, Bad Cannstatt, 
Germany. 

The invention relates to an annular revolving grate 
with annular grates of bars superposed in a step 
formation and mounted eccentrically with respect to 
each other and to the furnace. According to the 
invention, the grate rings A, B and C are mutually 
staggered and stepped. The topmost annular grate is 
eccentrically mounted also with respect to the 
furnace, and the wall of the furnace extends spirally 
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inwards from one side of the intake opening D for 
the fuel towards the inward edge of the grate. The 
fuel funnel E opens into the radially disposed intake 
opening. The fuel-guiding surface of the spirally 
extending wall of the furnace is lined with water- 
cooled pipes F. The inward edges of the grate rings A 
and B form fuel-guiding surfaces G and H. The 
outlet pit J for the combustion residues is central 
under the grates. The guiding surface K of the fuel 
funnel E has a slide L, the position of which with 
respect to the grate A can be adjusted by means of a 
gear M. The feeding and firing of the fuel can be 
observed, and if required, controlled through the 
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door N. The annular grates rest on ball bearings. 
The fuel which is fed into the funnel E glides over the 
guiding surface K and over the adjustable slide LZ in 
a radial direction on to the grate A, which, in rotating, 
carries the fuel along until it is pushed over on to the 
grate B by the spirally extending furnace wall, which 
is lined with water pipes F. By virtue of the eccentric 
mounting of the grates the fuel is successively pushed 
by the edge G of the grate A on to the grate B and 
by the edge H of the grate B on to the grate C, from 
which the combustion residues are pushed through 
the opening and fall into the outlet pit J, from which 
they are removed in the usual way. The combustion 
is regulated by the speed of rotation of the various 
grates.—July 21, 1954. 


_ GAS TURBINES 


711,463. March 27, 1950.—CoNSTRUCTION OF GAS 
TURBINE PLANT, Power Jets (Research and 
Development), Ltd., 25, Green Street, London, 
W.1. (nventor : Leslie Thomas Whitehead.) 

This invention relates to the construction of elastic 
fluid turbine plant and is concerned with the pro- 
vision of a construction allowing for thermal expan- 
sion, and affording easy access to the bearings and 
the turbine interior for inspection. Referring to the 
drawing, the stationary structure of the plant com- 
prises an inlet volute duct A, a stator B, enclosing the 
rotor, annular sections C and D forming an outlet 
duct, and the exhaust duct extension E, these sections 
being connected coaxially end to end. The working 
fluid enters the volute casing, passes through the 

inlet duct and enters and drives the turbine rotor F 

which drives the output shaft G. The rotor is carried 
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on a shaft which is mounted in cartridge type bearings. 
These bearings are withdrawably mounted and secured 
by studs and nuts in bearing housings H and J, which 
are supported by pedestals K and L respectively. The 
pedestal K consists of a single pillar rigidly mounted 
on the base of the machine, and pedestal LZ consists 
of two members M extending radially across the fluid 
stream and mounted on transverse member N, which 
is free to slide along the base in the axial direction of 
the turbine. The members M are carried in radiai 
fairings O across the fluid stream in annular section D. 
The longitudinal movement of pedestal L is effected 
by a lead screw fitted with a handle as shown. 
Before the bearing cartridge in H is completely with- 
drawn from its housing a support P is bolted to the 
stator to support both it and the shaft. This support 
slides on the base. A similar procedure is adopted 
to inspect the other bearing. The entire stationary 
structure is carried by radial pegs on pedestal H and 
splines on pedestal J, thus permitting thermal expan- 
sion in diameter and length.—July 7, 1954. 
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LAYOUT OF PERIODICALS 


No. 2509: 1954. Price 3s.—This standard is 
intended for the guidance of editors and publishers 
of scientific, technical and other periodicals used for 
reference over a long period, and should also be of 
interest to librarians, booksellers and readers who use 
or handle such periodicals. The importance of layout 
in enhancing the efficiency of scientific and technical 
periodicals has been increasingly appreciated in 
recent years, and it is hoped that editors and pub- 
lishers will obtain from this standard some help ‘in 
producing their periodicals in a form which will 
make it easier for readers and librarians to use them. 
Where clauses conflict with established tradition, 
technique of production, advertisement policy, &c., 
they can only be followed as closely as individual 
circumstances permit ; but it may be noted that this 
British Standard conforms to the main recom- 
mendations of the International Organisation. for 
Standardisation (Draft ISO Recommendation No. 3— 
Layout of Periodicals), and the adoption of inter- 
nationally acceptable recommendations encourages 
the widest use of information contained in periodicals. 
The clauses relating to periodicals in the strict sense 
are set out in four sections. 

Section 1 deals with data for identification : title, 
date and numbering, details for the spine and running 
heads ; publishing information price and frequency, 
&c.; and a clause on the last issue of the volume, 
title page and index. Section 2 is a guide to the 
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presentation of the contents and matters relating 
largely to individual issues of periodicals ; format ; 
use of colour for printing ; contents list ; pagination 
and advertisements; articles and instalments ; 
illustrations, tables, plates, &c., and their lettering ; 
errata and corrections. Section 3 deals with the 
periodical as a (bound) volume ; period covered 
by volume ; title page, table of contents ; index 
and publication details relating to these features, with 
a clause on cumulative indexes. Section 4 is con- 
cerned with special problems related to periodicais, 
such as changes of size and title, amalgamation and 
division, and the notification of these changes. A 
fifth section makes recommendations for supple- 
ments, series publications, reports (proceedings, 
transactions, &c.), and symposia which, though not 
strictly periodicals, are of a similar nature. The last 
six pages of the standard consist of a detailed 
alphabeticai index to the contents of the twenty-nine 
clauses of the standard. 


CODE FOR DISAPPEARING-FILAMENT 
OPTICAL PYROMETERS 


No. 2082 : 1954. Price 6s. The disappearing- 
filament optical pyrometer is used industrially 
either directly as a temperature-control instrument 
or as a reference standard for other instruments. 
It is thus important that these pyrometers should be 
capable of giving high accuracy and reliability. 

The Code should prove useful to both manufac- 
turers and users of optical pyrometers, for a wider 
field is covered than simple recommendations on 
design. The reasons for certain features of design 
are fully discussed and this has led to the inclusion 
of a summary of the basic principles of optical pyro- 
metry. The main text is divided into five parts, viz. : 
general (including definitions and a description of a 
typical optical system), principles of optical pyro- 
metry, design requirements, calibration procedure, 
and selection and training of operators. 

Several topics are dealt with at greater length in 
one or other of the appendices; such as, e.g., 
emissivity data and emissivity corrections to be 
applied to readings ; the statistical assessment of 
observers, and the method of calculation of the effec- 
tive wave length of the red glass of an optical pyro- 
meter. 


IMPREGNATED PAPER-INSULATED CABLES 
FOR ELECTRICITY SUPPLY 


No. 480 : 1954. Price 6s. (Part I); 5s. (Part ID. 
The British Standards Institution has recently pub- 
lished a revision of B.S. 480, dealing with paper- 
insulated cables. This revision is issued in two 
separate, self-contained, parts as follows: Part I, 
“* Lead or Lead-Alloy Sheathed Cables for Working 
Voltages up to and Including 33kV,” and Part Ll, 
* Aluminium Sheathed Cables for Working Voltages 
up to and including 22kV.” 

Each part now contains “ quality ” clauses dealing 
with the composition of the various components of 
the cable. A basic reference temperature of 20 deg. 
Cent. for the properties of annealed high conductivity 
copper has been adopted. The practice of specifying 
minimum and maximum diameters over sheath and 
overall has been abandoned in favour of nominal 
diameters. Cables which comply with the require- 
ments for minimum thickness of insulation and sheath 
will have the stated nominal diameters, which allow 
reasonable manufacturing tolerances. 

Tests are now divided into acceptance tests and 
sample tests. The former consist of the conductor 
resistance and voltage tests, as in previous editions, 
with a dielectric power-factor/voltage test for 33kV 
cables only. Bending and drainage tests are specified 
for use when required as sample tests and the voltages 
to be applied after the bending test have been increased 
for working voltages up to and including 11kV. 
A physical examination of the test sample after the 
bending test is now specified, with the intention of 
accumulating data for a future revision of the 
standard. The bending test for aluminium sheathed 
cables requires two cycles of operations compared 
with three for lead sheathed cables. Test voltages 
for application after installation are the same for both 
types of cable. 

Part 2 applies only to cables with swaged seamless 
aluminium sheath for working voltages up to and 
including 22kV. Such cables, owing to the com- 
parative hardness of the sheath, are not generally 
required to be armoured but, for special conditions 
where armouring is considered necessary, dimensions 
are specified. 





Technical Reports 


Constants for Design of Continuous Girders with 
Abrupt Changes in Moments of Inertia. By Professor 
A. Caughey. Bulletin 176, Iowa Engineering 
Experiment Station, Ames, lowa.—The main objec- 
tive of this report is to present in a handy form the 
stiffness factors, carry-over factors and fixed-end 
moments for the analysis, by the Hardy-Cross 
method, of beams in which there are abrupt changes 
in the moment of inertia, such as when plates are 
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riveted or welded to the flanges of an I-beam Over 
part of its length. A range had to be selected for the 
length over which the capacity of a beam 

likely be augmented by plates. Likewise, a Tange was 


required over which the ratio of the moments of 
inertia of the augmented portion of the beam and of 
the unaugmented would vary. Both of these 
were determined by examination of available desi 
of continuous I-beam bridges of steel. The |e 
of that portion of the beam in which the moment of fc 
inertia is augmented at one or both ends ranges from 

5 to 35 per cent of the beam’s length. The ratio of the 
moment of inertia for the augmented section of the 

beam to that of the rest of the beam ranges from one 

to three in this report. This range includes the varia. 

tion evident in the existing continuous [-beam 
bridges examined. From the curves presented, the 
designer of a continuous steel I- bridge can 

select the stiffness and carry-over factors and the Hel 
fixed-end moments which enable him to find the final wit 
moments at the supports. The information available mill 
from the curves for fixed-end moments should assist 
the designer in choosing lengths for the intermediats 
and end spans of a continuous bridge. 













Catalogues 


A. REYROLLE AND Co., Ltd., Hebburn, Co. Durham 
No. 1138, ** Control Switches.”’ 


Geo. W. KING, Ltd., Stevenage, Herts.—Leaflet giving 
details of how to use the King “ Kandu ”’ track. 


B.E.N. Patents, Ltd., High Wycombe, Bucks.—Leaflet No! 
C.B. 109, describing the model ** IM ”’ spray gun. 4 


_ Davey PAXMAN AND Co., Ltd., Colchester, Essex 
illustrating Paxman diesel engines for rail traction. : 
THe Quasi-Arc Company, Ltd., Bilston, Staffs.—lLilustrated | 
leaflet on the “‘ MR375’’ d.c. arc welding rectifier. 
A. Reyr ND Co., Ltd., Hebburn, Co. Durham.—Copy of 
booklet 10MS 157, * Relays : Their Care and Maintenance.” 


Tanway, Ltd., Barnby Dun, Doncaster.—-Brochure showing 
the principle and operation of the “ G.P.’’ system of centralised 
lubrication. 

Brooks AND WALKER, Ltd., 47, Great Eastern Street, London, 
E.C.2.—"*Diprofil” folder, giving applications of the multi-purpose 
Diprofil machine. . 

BLaw Knox, Ltd., 90-94, Brompton Road, London, $.W,3,— 
Catalogue No. 105, illustrating and describing the complete range 
of Blaw Knox “ Batcherplant ’’ equipment. 

F. H. Lioyp anp Co., Ltd., James Bridge Steel Works, 
Wednesbury, South Staffs.—‘ Lioyd’s Crafismen in Steel,” an 
illustrated brochure describing the work of the company. 


JoHN FOWLER AND Co. (Leeps), Ltd., Hunslet, Leeds, 10,— 
Leaflets describing the Fowler “ Challenger’ crawler tractors, 
the Fowler “ Challenger 4 ’’ and the Fowler diese! crawler tractor, 

METROPOLITAN COMBUSTION ENGINEERING, Ltd., 47, White- 
chapel High Street, London, E.1.—Brochure P.3353, giving 
information on “ Metro-Flex ’’ side fuel control for Lancashire 
boilers. 
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Forthcoming Engagements 
Secretaries of Institutions, Societies, &c., desirous of having t. : 
notices of meetings inserted in this column, are requested to note [ule 
that, in order to make sure of their insertion, the necessary informa. = 
tion should reach this office not later than a fortnight before the TE 
meeting. In all cases the TIME and PLACE at which the meeting is 
to be held should be clearly stated. 





ASLIB 
Fri. to Mon., Sept. 24th to 27th.—Church House, Westminster, 
London, S.W.1, 29th Annual Conference. 


INCORPORATED PLANT ENGINEERS 

Wed., Sept. \st.—LeicesteR BraNcH: Bell Hotel, Leicester 
“The Works Engineer and the Factories Act,’’ H.M. District 

Inspector of Factories, 6.30 p.m. é E 
Tues., Sept. 7th—LONDON BRANCH: Royal Society of Arts, 

John Adam Street, London, W.C.2, Open Forum, 7 p.m. 
Thurs., Sept. 9th.—NortH East BRANCH: Roadway House, 
xford Street, Newcastle upon Tyne, “ The Engineering 
Application of Electro-Deposited Metals,’’ J. W. Oswald, 


.m. 

Wed, Sept. 15th.—KenT BRANCH : Bull Hotel, Rochester, Kent, 

“The Causes and Prevention of Steam Plant Scale,” W. F. 

Gerrard, 7 p.m.—WesTeRN BRANCH : Grand Hotel, Bristol 

sim and Reconstruction of Bristol,’ R. W. Jefford 
-15 p.m. 





INSTITUTE OF PETROLEUM 
Wed., Sept. 8th.—26, Portland Place, London, W.1, “ The 
Application of Turbogrid Trays in the Petroleum Industry, 
G. J. van Den Berg, 5.30 p.m. 


INSTITUTION OF HEATING AND VENTILATING 
ENGINEERS 


Tues., Sept. 14th.—Institution of Mechanical Eng 1, 
Birdcage Walk, Westminster, London, 5S.W.1, “ Current 
American Practice in Heating, Ventilating and Air Con 
ditioning,’’ John K. M. Pryke, 6 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 


To-day to Sun., Aug. 27th to 29th.—Ashorne Hill, Warwickshire, 


Fifth Annual Summer School of Production Engineering. 
Visit to the Stan' 
Notti am 





Wed., Sept. 1st.—NOTTINGHAM SECTION : 
Iron Works Company, Ltd., S , near gham, 7 p.m. 

Thurs., Sept. 9th.—WOLVERHAMPTON SECTION : Technical 
College, Wulfruna Street, Wolverhampton, 1954 Sir Alfred 
Herbert Paper, “Some Problems of Higher Technological 
Education,”’ The Rt. Hon. The Earl of Halsbury. 


IRON AND STEEL INSTITUTE 


Mon. to Thurs., Sept. 13th to 16th.—IRON AND STEEL ENGINEERS 
Group: 26th Meeting, Newcastle upon Tyne ; the meeting 
will be devoted to the presentation and discussion of seven 
papers on the developments at Consett Works, followed by 
visits to the works at Consett and Jarrow, and the Ore Dischargé 
Terminal at Tyne Improvement Commissioners Quay. 















